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Severe 
fatigue tests show Duraflex,” Anaconda superfine-grain 
Phosphor Bronze, permits far higher design stress 
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99 Park Avenue, 
liew York 16, New York. 


Gentlemen, SUMMARY OF ENGINEERING LABORATORY REPORT NO. 102557 





SUBJECT; Fatigue Life test of "Duraflex", Superfine-Grain Phosphor Bronze and 
Cormercial Quality Grade A Phosphor ronze spring wire. 


SPECIUENS: Compression springs made from each material, were coiled on arbors to avoid 

~*~ tool marks. ‘the springs had squared ends, 4 high pitch to obtain high stresses 
and were heated after coiling in boiling water for 1 hour to relieve residval 
coiling stresses. 


CALIBRATIONS: Each spring had its physical dimensions measured with micrometers and 
vernier calipers and was load tested in a Comaco Elasticometer Precision Spring 
testing Instrument, before fatigue testing and after each 100,000 cycles of 
deflection to determine loss of load, if any. 


Spring of Alloy A Phosphor Bronz, 


FATIGUE TESTING; A representative number of springs from each material were tested 





simultaneously under identical conditions. shown actual size, which broke just afte 


500,000 deflections. Micrograph (75: 
shows typical grain structure of this metc 


STRESSES: The stress in the springs, including curvature correction, during the tests 
were as follows: 


Stress at Initial Installed Position 36,600 peSei. 
Stress at Final veflected Position 73,200 peSeie 
Stress Range during deflection 36,600 peseie 


These stresses, for endurance limit testing, are exceptionally high for 
phosphor bronze spring wire = far higher than those ordinarily recommended 
for Beryllium-Copper or Stainless Steel for such severe service and are 
comparable to those used for-good quality Spring Steel. 


RESULTS: Grade A Springs broke at average deflections of 505,700. 





Uuraflex Springs were still satisfactory with no appreciable loss of load 
et 2,000,000 deflections. 

CONCLUSIONS: 1. Design stresses for Vuraflex can be at least 33% higher than those 
used for Grade A Phosphor Bronze and as high if not higher than design 
stresses recommended for Beryllium Copper. 

2. High endurance and long fatigue life at high stresses can be 
expected from springs made of vuraflex Phosphor Sronze. 


CERTIFICATION; we Sérttfy~the-ebove—sumary—of—our-—report-is- accurate, in accordance 
with the facts and is true in every respect. 





Respectfully submitted, 
THE CARLSON CCl. PANY & a | 'e 
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cal supeérfine-grain structure of Duraflex. 


Duraflex is a registered trade-mark for a higher 

quality phosphor bronze in sheet and wire forms, DU RAFLEX 
recently developed by American Brass Company Superfine-Grain Phosphor Bronze 
research. Yet it costs no more than regular phosphor A product of 


bronze. For detailed information—for a copy of the ® 
test data—write The American Brass Company, A A 
Waterbury 20, Connecticut. In Canada: Anaconda iM sy C O Ni DD 

American Brass Ltd., New Toronto, Ont. seas Made by The American Brass Company 


For more information, turn to Reader Service card, circle No. 592 
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New York’s famous Coney Island boardwalk has undergone 
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many changes in the last 35 years, but its old-time lampposts remain. 


Corrosion-resisting Monel fastenings have held Coney Island lampposts securely for a generation. 


35 years in salt and storm throw light 
on a common fastening problem 


One of the lampposts on Coney 
Island’s boardwalk was taken down 
recently ... Inside its base, a three- 
inch layer of rust flakes. Under the 
rust, four Monel* nickel-copper al- 
loy bolts and nuts, holding the post 
tightly to the boards. 

Threads were as clean and sharp 
as new. An easy twist with a pliers, 
and out came each Monel fastening 
— as fit as the day it had been put 
in! (see photo at right) 

Salt corrosion is just one of the 


tough operating conditions Inco 
Nickel Alloy fastenings and other 
parts meet successfully. They do 
outstanding service under condi- 
tions of cyclic stress ... high and 
low temperature ... acid, alkaline 
attack. Selecting a metal to over- 
come conditions like these? Get 
Inco’s handy guide — “Standard 
Alloys for Special Problems” — 
yours for the asking. «Registered trademark 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 


Bolt, nut, washers are still in excellent shape, 
little corroded after their long service. 


INCO NICKEL ALLOYS 
NICKEL ALLOYS PERFORM BETTER LONGER 


For more information, turn to Reader Service card, circle No. 543 
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remain. TEFLON WITH EXCEPTIONAL DIMENSIONAL STABILITY is now evailable 
in pilot plant quantities as rod, tape, tubing and molded parts. 
The TFE (polytetrafluoroethylene) resin is reinforced with a 
combination of inorganic reinforcing agents (composition of which 
has not been revealed). According to the producer, the reinforced 
material has better wear and creep resistance and retains its 
Shape longer than other reinforced TFE compositions. Anticipated 
uses include gaskets, seals, valve seats, electrical insulation 
and pistonrings. (More details next month. ) 








MORE HEAT RESISTANT STAINLESS STEEL AND MOLYBDENUM PARTS can be 
obtained by electroplating them with iridium. Tests show 
that the parts do not scale when exposed for 30 min. at temperatures 
as high as 2400 F. The iridium electroplate is deposited on the 
metals by a new cyanide plating process. 


A NEW ALUMINUM DIE CASTING ALLOY is now available for heavy bearing 
applications. The alloy withstands bearing loads of 1500 psi, and has 
a tensile strength of 36,000 psi and a yield strength of 20,000 psi. 
Anticipated uses include connecting rods for air conditioner 
and refrigerator compressors, gear housings for washing machines 
and dryers, and parts for electric hand tools. 





IMPROVED ELECTRONIC DEVICES may come out of the development of 
extremely thin aluminum oxide films. The films are of particular 
interest in electronic devices because they have very high 
structural strength for their weight and'ican be used to support 
sensitive materials required in electronic imaging tubes. The 
films do not interrupt the flow of electrons; they are almost 
perfectly transparent and colorless; and they are relatively 
easy to make. (More details next month. ) 


A NEW POLYESTER FILM, DESIGNED ESPECIALLY FOR LAMINATING, has been 
introduced by a new company inthe field. Now in limited production, 
it will mean more competition in certain areas for existing 
polyester films (Mylar, Scotchpac). The new film (Videne) is 





t shape, : ge 
ee heat sealable and is said to adhere, under heat and pressure, to 


textiles, metals, wood, paper and certain plastics without 
adhesives. It is capable of being vacuum formed or drawn to 
the limits of supporting materials. Another version of the film 
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is available for packaging applications. (More details next 
month. ) 


COBALT-BASE ALLOYS SEEM TO BE BEST FOR TURBINES and other hydraulic 
equipment that must withstand the damaging effects of cavitation, 
according to results of laboratory and field evaluation tests. 
Typical cobalt=-base alloys contain from 40 to 80 cobalt, 20 to 
55 chromium, 0 to 25 tungsten, 0.75 to 2.5 carbon and 0 to 3% 
Silicon. The tests, conducted over a 35-year period, show tat 
stainless steels and aluminum bronzes also have good resistance 
to cavitation, whereas mild steels, cast irons and cast steels 
generaliy have low resistance. 


MOST EFFECTIVE THERMAL INSULATION YET DEVELOPED is the claim made 
by the manufacturer for a new family of insulations that is said 
to have lower thermal conductivities than still air. fThe 
insulations, described as ". . . bonded structures reinforced 
with fibrous media," are said to have good resistance to vibration 
and heat; one can be used for extended periods of time at 
temperatures up to 1300 F. They are particularly recommended 
as heat barriers in guided missiles and high speed aircraft. (More 
details next month. ) 


LESS EXPENSIVE CONTROL RODS FOR NUCLEAR REACTORS may come out of the 
development of a new silver=base alloy containing indium and 
cadmium. At present hafnium is used for control rods, but it 
is expensive and not too readily available. The new alloy, 
although not as good as hafnium in heat and corrosion resistance, 
is expected to last the life of the core. 


BLACK POLYETHYLENE WITH IMPROVED OXIDATION RESISTANCE is promised 
with the use of several new antioxidants. Used in conjunction 
with carbon black, the antioxidants (substituted thioethsrs) 
are said to be ten times more effective in reducing both thermal 
and photo oxidation than presently used antioxidants; for example, 
they give protection for 2000 hr at 280 F in an oxygen atmosphere 
instead of the 200 hr usual with conventional antioxidants. 


HARD-TO-FORM METALS CAN BE MADE TO CLOSE TOLERANCES with a new methcd 
of precision fabrication. High strength bronzes, tool steels, 
high alloy steels, and high temperature ferrous and nonferrous 
alloys are first investment cast to form a precision blank; the 
blank is then worked by coining and cold heading to produce a part 
with average dimensional tolerances of +0.003 in. porin. The 
developer says the multiple fabrication method produces parts 
at lower costs than possible with a single fatrication method. 


Turn to page 169 for more “What’s New in Materials’ 
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Phantom Train 

Buried copper wires guide a 
train around 90 deg-curves, across 
streets and through narrow aisles 
of a warehouse without the aid 
of a human operator. The train 
stops at each of four stations in 
the warehouse and toots its whistle 
for attention; if no one comes to 
unload within 2 min, it takes off 
for the next stop. 


Footprints, Anyone? 

The authentic footprint of a 
dinosaur preserved in a layer of 
stone for over 170 million years 
is now being duplicated in poly- 
styrene on a mass. production 
basis for museums and schools. 
The plastics footprint is vacuum 
cast from a production mold that 
was made from the original print 
in the stone. 


Smokeless Cooking 

An aluminum cooking pan cover 
is now supplied with an electrical 
device that is saiu to eliminate 
objectionable cooking odors. The 
device, fitted in the center of the 
aluminum cover, employs an elec- 
trically heated wire to burn off 
smoke and grease. 


Driving Blind 

Ferrite rods used in an auto- 
mobile collision warner may some- 
day help drivers safely steer their 
automobiles through fog, rain, 
sleet and snow. The ferrite rod 
picks up radio signals reflected 
from the metallic surface of 
approaching vehicles and trans- 
mits the message to a unit on the 
dashboard which lights a large 
red light or sounds a_ buzzer, 
warning the driver of the other 
vehicle’s approach. 





















HOW CAN BRASS 
POWDER METALLURGY 
HELP YOU? 













































BY CUTTING COSTS ....c:s«:8:5 
INSTEAD OF CUTTING PARTS 


This large transmission gear for a man-carrying power 
mower once cost $1.56 each as a machined sand cast- 
ing. Now, as a stronger, brass-infiltrated powder metal 
part, it costs $1.10. — A COST SAVING OF 29% 


As a machined part, the small brass gear once cost 16¢ 


each. Now made as a brass powder sintering, the cost 
is only 6¢.— A COST SAVING OF 622% 


A powder metal fabricator can show you how brass 
powder metallurgy can help your products the same 
way — and with many other advantages, too. 


THIS BOOKLET 


will assist you in evaluating 
this modern production method 
in terms of your particular 
needs. 


q SEND FOR YOUR COPY 
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For more information, turn to Reader Service card, circle No. 399 


APRIL, 1958 ¢ 7 






5 banal the nature of your assembly—gyro- 
scope rotors, counterbalances, balancing 
weights, or similar mass components—you can get 


. more weight into less space with Mallory 
More YW eight 1000 Metal. 


Mallory 1000 has a density of 16.96 gm/cc—twice 
that of brass or steel, and is far stronger than lead! 
It features ready machineability—even to a high 


in Less Space surface finish. 


More weight in less space means real savings in 

P several ways. For example, housings can be made 
wuth Mallor smaller—thus overall assemblies become smaller 
- for a savings in cost and weight. Mallory 1000 

Metal provides exceptionally high inertia in a 
smaller space, increasing the sensitivity of gyro- 


1000 M f ] scopic or balancing action, yet reducing the overall 
eC a unit size. 


Complete information on Mallory 1000 Metal 
specifications and applications may be had on re- 
quest. Write today. 











Expect more...get more from 





In Canada, made and sold by Johnson Matthey and Mallory, Lid., 
110 Industry Street, Toronto 15, Ontario 


* 
es 
. 


Serving Industry with These Products: 


Electromechanical — Resistors * Switches * Tuning Devices * Vibrators 





Electrochemical — Capacitors * Mercury and Zinc-Carbon Batteries 


ee 


Metallurgical — Contacts © Special Metals * Welding Materials | R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 


For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 


Fer more information, turn to Reader Service card, circle No. 425 
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New 

and interesting 
applications 

of engineering 
materials 


Complex zinc die castings 
improve carburetor design 


The use of zine die castings has resulted in sub- 
stantial improvements in the design of a new car- 
buretor for automobiles (see top photo). According 
to New Jersey Zinc Co., the new carburetor is not 
only more efficient and economical, but, because 
projections and openings are integrally cast, easier 
to assemble and install. In addition, maintenance 
and service have been reduced to a minimum. 

The heart of the carburetor, the fuel metering 
body (see bottom photo), is a complex maze of cored 
holes, recesses, pins and grooves. Zinc was selected 
because it is a relatively inexpensive metal and 
because it can be easily cast to extremely close 
dimensional tolerances. The zinc parts are used 
virtually as cast, requiring practically no secondary 
operations. 
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AT WORK 


Aluminum Co. of America 


Heat exchanger unit 
made of aluminum 


High thermal conductivity, light 
weight and corrosion resistance are 
the reasons given for the selection 
of aluminum for heat exchanger 
units used in the manufacture of 
nitrate fertilizers. 

The unit, composed of a bundle 
of 365 aluminum tubes, weighs 
11,000 lb, is 28 ft long, and is 49 in. 
in dia over the largest flange (see 
photo). The lugs on the fixed tube 
sheet are used to lift the bundle out 
of the aluminum shell. 
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Coated paper exposed to light... 


. « » Changes color to produce image. 


3 —_ 


Coated paper used for chemical memory 


Although today’s electronic memory 
systems produce remarkable results 
at lightning speeds, National Cash 
Register Co. hopes eventually to de- 
velop memories which operate at 
even higher speeds, yet cost less and 
have greater capacity for storing 
information. According to NCR, 
chemical-type memories offer most 
promise in this direction. 

In essence, chemical-type memories 
would consist of paper coated with 
microscopic cells of a photochromic 
dye that change color when exposed 
to different wave lengths of light. 
An extremely narrow beam of light 
could be used to “write on” the 


ENGINEERING 
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paper in coded dots of color. A type 
of neutral light would then read this 
information without erasing it or 
affecting it in any way. Another 
type of light would erase the color 
pattern, returning the coating of 
capsules to its original state and 
thereby preparing it to receive 
further information at such time 
as the computing system designates. 

According to the NCR scientists, 
‘... chemical memory cells . . . could 
be made so tiny that millions of 
them could be placed on a 1-sq in. 
surface. Conceivably, the contents of 
an entire book could be placed on 
only a few sheets of ordinary size 
paper.” 

















































Stainless casting 
replaces weldment 








The switch from a weldment to 
cast stainless has resulted in a 30% 
cost saving in the production of 
valves (see photo) used with the 
Atlas intercontinental ballistic mis- 
sile. 

The original design, consisting 
















y of welded wrought stainless steel 

flanges and tubes, was unsatisfactory 

a for several reasons: 1) machining 
is 


and welding costs were high; 2) 


t or mechanical failure sometimes re- 

other sulted from intergranular corrosion 

color along the weld zones; and 8) the 

g of welded seams offered an opportunity 
and for leakage. 

ite To overcome these limitations, 
i 


: Interstate Engineering Corp. rede- 
ates. signed the 180-lb valve so that it 


sean could be centrifugally cast in one 
could piece from Type CF-8 stainless 
IS of (19 chromium-9 nickel-0.08% carbon 
q in. max). As a result, costs were re- 
“y e duced, impact strength was _ in- 


creased, and gas leakage was elimi- 
$1Ze nated. In addition, the valves can 
be cast six at a time (see photo). 









Stainless valves 
used with 
missiles are... 


... centrifugally 
cast six 
at a time. 





Apex Reinforced Plastics Div., White Sewing Machine 


Alloy Casting Institute 


Torpedo launcher 
of reinforced plastics 


Glass-reinforced plastics have 
taken another step forward in 
their bid for acceptance in high 
pressure applications. The latest 
high pressure application is 
the torpedo launching assembly 
shown above. Main advantages 
derived from the use of this 
material are high strength at 
low weight (the entire assembly 
weighs 2000 lb; if made of steel, 
it would weigh about 4000 Ib) 
and resistance to corrosion, 
especially from salt water. 

The launching assembly con- 
sists of three tubes, made en- 
tirely of glass mat-reinforced 
polyester resin, plus hardware 
and electrical equipment. Within 
the tubes are quadrants and 
adapters which permit’ the 
launcher to accommodate vari- 
ous size torpedos. 

The basic tubes are centrifu- 
gally molded; the quadrants, 
adapters, covers and other small 
parts are compression molded. 
Three high pressure, filament- 
wound reinforced plastics bottles 
supply initial thrust for the tor- 
pedo, exerting pressures within 
the tube of from 3000 to 5000 psi. 
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Variety of materials 
used in floating bridge 


A hand-erectable floating bridge 
that can support 60-ton loads has 
been developed by the U. S. Army 
Engineer Research and Development 
Laboratories. The bridge, referred 
to as the M4T6, uses several light- 
weight components that can be trans- 
ported by air; the heaviest single 
component is a 750-lb neoprene 
coated nylon float. Other materials 
used include hollow aluminum deck 
sections (225 lb each), steel beams 
and plywood panels. The bridge can 
be erected manually at speeds up to 
1% ft per min. 


4—Completed bridge. 


1— Basic unit of bridge is this half float made of three 
neoprene coated nylon tubes, each 3 ft in dia and 22 ft float. Plywood panels and steel beams are.used to prov 
long. Straps at ends are used to hold steel beams. 
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2——Pneumatic half floats are joined to form {i 


stiffness and distribute the load. 


3——Hollow aluminum deck sections are placed side by side in a staggere! 
position to serve as a road surface. 









MORE MATERIALS AT WORK 


Ceramic housing for 
rer Tee 


Inexpensive fence ........ 





PVC for drippings ........ 23H 


Huge steel spikes 
halt earth movement. . 
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‘‘A Superior Product, 


Supported by Expert Technical Service’’ 


Why the American Hydroplane Corporation Chooses 
RCI EPOTUF Epoxy Resins 


“We listed the properties we wanted in epoxy mate- 
rials, and RCI came up with a resin to fit our needs.” 
Speaking is Robert Hobbs, president of the American 
Hydroplane Corporation, Coral Gables, Florida, an 
engineering firm specializing in the design and con- 
struction of custom and prototype boats. 


An unusual case? Not at all. It merely demonstrates 
the kind of helpful cooperation that you, too, can 
expect from RCI... plus a resin that suits your require- 
ments to perfection. 


As Mr. Hobbs put it: “The durability and depend- 
ability of RCI Epotur Epoxy Resins are very essential 
requirements in our production, of course. But another 
important reason why we use Reichhold resins almost 
exclusively (both epoxy and polyester) is the constant 


technical service provided by the Reichhold organiza- 
tion.” 


Perhaps the several advantages of EPoTUF Epoxy 
Resins—their toughness, superior bonding, non-running 


after application —can help on one or more of your 
applications. Add to this two further “plusses’’— expert 
technical assistance and fast delivery anywhere in the 
country — and you have ample reason for doing busi- 
ness with RCI. 


ae i alta a 
REICHHOLD 


Synthetic Resins « Chemical Colors « Industrial Adhesives * Phenol 
Hydrochloric Acid « Formaldehyde « Glycerine « Phthalic Anhydride 
Maleic Anhydride e Sebacic Acid « Ortho-Phenyliphenol « Sodium Sulfite 
Pentaerythritol « Pentachlorophenol « Sodium Pentachlorophenol 
Sulfuric Acid « Methanol 


REICHHOLD CHEMICALS, INC., 
RCI BUILDING, WHITE PLAINS, N.Y. 


[ <a 


ie ji 
Creative Chemistry... Your Partner in Progress i ; 


For more information, turn to Reader Service card, circle No. 515 
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SQ simplest, lowest-cost 


— har none! 


is Proven by Current Use 





; the best. 


threaded fastener insert 


TAP-LOK Quality 









Electronic Computers 


Guided Missiles 











Auxiliary Engines 
(Govt. & Civilian) 


\ 











Automobiles 


Bombers and many other products 
Tap-Lok Inserts provide heavy-duty steel threads for 
threaded fasteners in light metals, plastics and many 
other materials. They excel in saving time and cost in 
assembly, among all types of bushings designed for 
this purpose. 


Tap-Lok Inserts are SELF-TAPPING and friction-locking in 
a single step. They increase thread strength 50% or more. 
They require no separate tapping operation, special hole 
preparation or secondary staking. 


Tap-Lok Inserts are made in two types—the Regular 
Series, with a 2B internal thread for general applications 
in aluminum, magnesium and zinc die castings and 
sand castings; and the “H” Series, with 2B or 3B in- 
ternal thread for use in wrought and high strength 
aluminum and magnesium castings, as in aircraft appli- 
cations. 


In accordance with MS 35914. 
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1132 Hendricks Causeway, Ridgefield, New Jersey 
TWX: Cliffside 26 


IN CANADA: Metal and Wood Fastening Devices Co., Valois, Montreal 


Also manufacturers of Groov-Pins for positive locking press fif. 


For mere information, turn to Reader Service card, circle No. 386 
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Ceramic coating thickness 


To the Editor: 

Your published version of our article “Measuy- 
ing Fracture of Ceramic Coatings,” Feb 758, p 166. 
contains an error in Fig 1. The values of coating 
thickness should be multiplied by ten. Because thes; 
figures summarize the primary results obtained iy 
our investigation, it is important that this correction 

be called to the attention of your readers. 
D. R. WALKER and 
ms Bs. Watt 
Aveo Manufacturing Cory. 
Lawrence, Mass 


Rifled tubing 


To the Editor: 

We recently learned of a steel] tubing known as 
“turbo tube” which has flutings or riflings on the 
inside of the tube. These reportedly result in a 
swirling or turbulent effect as water flows throug] 
the tube. Can you give me the name and address of 
the manufacturer, or manufacturers, of this tubing? 

EK. C. BAst 
Metallurgist 
Atchison, Topeka and Santa Fe Railway Co. 
Topeka, Kan. 


We are not familiar with this tubing. 


Vacuum-cast nickel alloy 


To the Editor: 

In the Feb ’58 issue, an article entitled “Vacuum 
Cast Nickel Alloy vs ‘Best’ Cobalt Alloy” makes 
some comparisons between vacuum-cast Udimet 50!) 
alloy and AMS-5382-B (Haynes Stellite alloy No. 31). 
We would like to call to your attention some errors 
which appear in the comparison chart on p 116. 

The tensile properties listed for AMS-5382-5 
are those obtained at 1700 F, not 1200 F. At 1200 F, 
AMS-5382-B has an average as-cast tensile strength 
of 75,500 psi with an average reduction of area of 
12.6%. Admittedly, Udimet 500 is a fine alloy but it 
is not three times stronger than AMS-5382-B, as 
stated in the article. . 
S. J. MCCRACKE® 
Haynes Stellite Co. 

New York, N. Y. 


Small fusible cylinders 


To the Editor: 

This concerns a letter from W. D. Jones, Jan ’58, 
p 16, in which he asks about a possible cold setting 
cement, fusible at less than 300 F, to be used to 
reproduce the shape of small cylinders. Although ! 
have never tried it, I have often considered using 
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Light Structures of Armco 17-7 PH Stainless Steel 





win top award in design competition 


Ryan Aeronautical Company 
awarded first place in 
M/DE competition for 
effective use of special 
high-strength stainless in 
weight-saving design. 




















A typical Miniwate structure—6” x 8” box 
beam—constructed entirely of 17-7 PH 
stainless steel. 


Ryan’s award-winning design for 
light-weight 17-7 PH structures can 
make supersonic missiles and air- 
craft up to 25% lighter, or capable 
of withstanding temperatures up to 
750 F without weight penalty. Thin 
sheet and foil Miniwate structures, 
stabilized for high compression 
loads by miniature corrugations, 
not only exploit the 200,000 psi 
room temperature yield strength of 
17-7 PH but also make efficient use 
of the material’s excellent proper- 
ties at elevated temperatures. 
Many parts originally designed 


for aluminum, titanium and steel 
have been redesigned in 17-7 PH 
by Ryan engineers. In every case 
substantial weight savings were 
achieved, some as high as 50%. 


New Armco Stainless Steel 


PH 15-7 Mo, Armco’s newest pre- 
cipitation hardening stainless steel, 
provides even higher strength- 
weight ratios at room and elevated 
temperatures than 17-7 PH. And it 
offers the same unique combination 
of advantages for industrial equip- 
ment, missiles and aircraft. Both 


ARMCO STEEL 


1868 CURTIS STREET, MIDDLETOWN, OHIO 


ARMCO STEEL CORPORATION 







— 


grades are available in foil thin as 
.0015 in., sheets, strip, plate, bar, 
wire and billets. They have good 
welding and forming characteris- 
tics. Heat treatment is simple and 
theit corrosion resistance is better 
than any of the hardenable chromi- 
um stainless grades. 

You can profit by using the de- 
sign and production advantages of 
Armco Precipitation-Hardening 
Stainless Steels in your products. 

Write us at the address below or 
call your nearest Armco Sales Office 
for complete information. 


Ww; 


® 





SHEFFIELD DIVISION * ARMCO DRAINAGE & METAL PRODUCTS, INC. + THE ARMCO INTERNATIONAL CORPORATION 








For more information, turn to Reader Service card, circle No, 392 
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REQUEST BULLETIN 
NO. 58 OR SEE 

SWEET’S PRODUCT 
DESIGN FILE 


7107-404 
SELF LUBRICATING 


LOW FRICTION 
STABLE AT HIGH TEMPERATURES 


‘carbon- 
graphite 
especially 
designed for 
mechanical 
applications 


5) ve Sliding or ro- 
da a tating components 
-_" compounded and 
~~ molded of Purebon 
are self-lubricating ; the material 
is unusually stable at high temperatures. It 
is readily machinable, chemically inert, light 
weight, low cost when moldable to size. Send 
prints or parts for prompt quotation. 


Saal 


J 


PURE CARBON CoO., INC. 
447 HALL AVE., ST. MARYS, PA. 








For more information, turn to Reader Service card, circle No. 499 
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mercury-silver amalgams for this purpose. They are 
extremely stable dimensionally and are used by, 
dentists for filling teeth. . 

For properties see Physical Properties of Dentu| 
Materials, Bureau of Standards Circular C433. This 
can be obtained from Supt. of Documents, Bureay 
of Standards, Washington 25, D. C. 


JAMES D. THACKSrEy 
Pasadena, Calif, 


To the Editor: 

With reference to the letter by W. D. Jones, |] 
would like to suggest that he investigate Cerro 
Alloys. There are a number of these with melting 
points ranging down to 117 F and with shrinkages 
that range from +0.0005 in. per in. (immediately 
after pouring) to —0.0002 in. per in, (stabilized, 5 
hr after pouring). 

These alloys are marketed in this country by 
Cerro de Pasco Sales Corp.; its British associates 
are Mining and Chemical Products Ltd., London, 
England. 

K. R. SCHENDEL 

Materials & Standards Engineer 
Westinghouse Electric Corp. 
Cheswick, Pa. 


O-rings in severe service 


To the Editor: 

Two recent articles, “A Guide to Synthetic 
Rubbers,” Sept ’57, and “The Fluoro-Elastomers,” 
July ’57, contained very interesting information. We 
are particularly interested in the elastomer Viton A. 
A research project we are currently working on 
requires the use of o-rings and a quart capacity oval 
rubber bladder in wells producing petroleum. The 
aromatic hydrocarbon content in some of these wells 
may run as high as 10%, and temperatures up to 
250 F. 

To date we have been unable to secure 0-rings 
whose swelling in this environment was low enough 
to prevent seizure of mechanical seals. Also, we 
have been unable to find a suitable material for the 
rubber bladder in this environment. We think that 
our bladder design may be adequate if made of the 
proper material. The articles mentioned the use of 
Viton A for both o-rings and bladders and stated that 
this compound is resistant to aromatic hydrocarbons. 

Could you furnish the writer a source for acquir- 
ing o-rings and a list of manufacturers making 
bladders from Viton A? Also, do you have any 
figures showing the per cent swell of this compound 
in benzene? 

B. A. PETERS 
Humble Oil & Refining Co. 
Houston, Tex. 


We suggest contacting Elastomer Chemicals Div., 
E. I. du Pont de Nemours, Inc., Wilmington 98, Del. 
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Award winners prove imaginative 
off 


materials selection pays 


As yet there are few estab- 
lished formulas or rules to fol- 
low in selecting the right engi- 
neering materials for a part or 
product. This is both a strength 
and a weakness. It is a weak- 
ness, because without clear-cut 
procedures for a guide, the 
lazy or slip-shod engineer is 
less likely to do a thorough and 
competent selection job. On the 
other hand, this lack of formal- 
ism is a strength because it 
requires and encourages the 
alert engineer and designer to 
use his imagination and _ in- 
genuity. 
Three good examples 

The principal purpose of the 
M/DE Awards Competition for 
Best Use of Materials in Prod- 
uct Design is to stimulate this 
imaginative engineering ap- 
proach to materials selection. 
We believe many of the win- 
ning designs in the 1957-58 
Competition, presented in this 
issue (p 127), amply demon- 
strate this approach. 

The First Award winner is 
an excellent example of how 
imaginative materials and de- 


sign engineering can produce a 
new and entirely different ma- 
terials-use concept. The new 
concept grew out of the search 
by Ryan Aeronautical Co. for 
a better and lighter aircraft 
structural and skin material. 
After trying and discarding a 
number of conventional mate- 
rials and forms, they conceived 
cf a way to use extremely thin 
steel sheet and still meet the 
strength and stiffness require- 
ments. Their solution was sur- 
prisingly simple. It involves 
stiffening the steel foil by spot 
welding to it thin, miniature 
corrugations. 

In another of the winning 
entries, what is usually consid- 
ered a disadvantageous prop- 
erty in plastics—cold flow— 
became the basis of a new and 
successful design. The part was 
a miniature contact carrier. 
Teflon was chosen because its 
cold flow characteristics pro- 
vided the carrier with just the 
right amount of interference 
against the housing to give the 
needed stability against shock 
and vibration. 





Another winning entry clearly 
demonstrated that thorough 
and imaginative redesign is far 
better than just a routine modi- 
fication if the full benefit from 
a new or different material is 
to be obtained. At first copper 
conductors were replaced by 
aluminum in an electrical bus- 
way without changing the de- 
sign. The full potential of 
aluminum was not realized. 
Then a complete redesign was 
accomplished and only then 
were important weight and 
cost savings achieved. 

Results worth the trouble 

In reviewing these and other 
winners you will notice that in 
many cases cost reductions of 
over 50% were achieved, prod- 
uct performance was signifi- 
cantly improved, and substan- 
tially longer service life at- 
tained. From the simplest to 
the most complex, the winning 
entries show that an imagina- 
tive, as well as thorough-going 
engineering, approach produces 
worthwhile results. 
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6 CASES WHERE METAL POWDER PARTS WERE CHOSEN 





Gear and ratchet were formerly hobbed out and assem- 
bled. The mechanical properties required — especially 
shock and impact resistance —are comparatively high. 
The cost of the gear hobbed from wrought naval brass 
was approximately 20¢. Converted to a bronze powder 
part, the finished gear, including secondary coining opera- 
tiens, cost approximately 16¢. Mechanical properties were 
high, and resistance to shock and impact were greater 


than in the former hobbed gear. 


Slide projector parts Bushing, stop and 
plunger are metal powder parts. The « ver. 
travel bushing (left) and the solenoid stop 
(front) formerly required extensive machin. 
ing: the bushing has an offset flanged shay, 
with shoulder on one end and lugs on other. 
as well as a shaft hole; the stop has projec. 
tions on both ends, a deep parallel-side flange 
and a central hole. Both parts are now made 
of sintered steel at less cost—a savings of 
20% in the case of the bushing. The porous 
structure of the bushing also permits impreg. 
nation with a molybdenum disulfide lubricant 
for lifetime service. 

The slide projector that uses these parts 
also has two self-lubricating, flanged, bronze 
bearings made by powder metallurgy to pro- 
vide continuous oil film protection for im. 


Revere Camera Co. 


—) 


W hat to Consider in 


Choosing Powder Metallurgy 


portant rotating parts. 


<— 





Yale & Towne Mfg. Co. 


Determine the properties you need, study your design, figure your costs, 


and compare other processes. Metal compacts are often the answer. 


by Kempton H. Roll, Executive Secretary, Metal Powder Assn. 


1. Consider properties 


Only within the past few years 
have parts produced by powder 
metallurgy processes been given 
as much consideration by de- 
signers and engineers as parts 


106 *« MATERIALS IN DESIGN 


produced by better known proc- 
esses such as casting and stamp- 
ing. Formerly, powder metallurgy 
was considered a specialty opera- 
tion to be selected only where 


ENGINEERING 


Formerly Materials & Methods 


other methods were not feasible. 
However, developments in presses 
and sintering furnaces, availabil- 
ity of improved powders, and per- 
fection of techniques by producers 
have resulted in the production of 
parts having greatly improved 
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Brunner Div., Dunham-Bush, Inc. 
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Gas meter parts Bearings, bushings and brackets are 
oil-impregnated bronze powder metallurgy parts. Because 
of their friction-free surface and their corrosion resist- 
ance they play a key role in a meter designed to insure 
precise measurement of gas flow. For example, when the 
gas entering the meter exerts pressure on a gas-tight 
diaphragm, a flag and flag rod transmit the motion of 
the diaphragm to the recording index, thus registering 
the amount of gas used. Since accuracy of measurement 
depends on friction-free motion of these parts, oil-im- 
pregnated powdered bronze was specified for all bearings, 
bushings and brackets; these include the flag rod bearing, 
flag arm bushing and bearings, flag carriage bearings, 
and flag stuffing box bearings. 

Of equal importance is corrosion resistance. Both 
natural and manufactured gas contain. some sulfur 
dioxide and may impair the operation of the meter by 
attacking vital components. Parts exposed to the gas, e.g., 
the fag arm rivet bushings, are of corrosion resistant 
bronze powder. 

Another important feature of this meter is the double 
adjustable tangent which controls proper valve timing 


properties. For example, only re- 
cently has it been possible to 





burized, the following range of 
properties can be obtained: ten- 





‘ 


Valve retainer This sintered steel valve re- 
tainer almost 6 in. long is used in 100-hp 
refrigerator compressors. The valve retainer 
(which controls the action of the valve keeper) 
is a crucial component requiring close toler- 
ances and good mechanical properties. Form- 
erly, it was a precision casting. As an iron- 
copper-carbon part it has improved mechani- 
cal properties. Switching to powder metal- 
lurgy techniques also made it possible to 
obtain closer tolerances and produce fewer 

defective parts, thus eliminating scrap caused 

by rejects. Easier assembly and reduced in- 

spection time effected further savings. 








Superior Meter Co. 


and diaphragm stroke, thus making calibration correc- | 
tions a fast, simple operation. The tangent post bushing | 
of oil-impregnated bronze insures friction-free operation. 
Under test conditions, this new meter has been in opera- | 
tion for the equivalent of two years without loss in 

accuracy or noticeable wear on the powder metallurgy 
parts. Although cost was not a primary factor in the 

choice of metal powder components, these parts are sup- 

plied at prices competitive with parts made by other 

fabrication techniques. 








parts with non-uniform or ex- 
tremely heavy sections. 


obtain high density iron powder 
parts for use under high stresses. 

High density parts are made in 
two ways: 1) by additional press- 
ing and sintering operations, and 
2) by infiltration. 

Maximum density, strength, 
ductility and dimensional stability 
are obtained by e second pressing 
or coining operation and a second 
sintering operation. Properties 
resulting are: tensile strength, 


sile strength, 90,000 to 200,000 
psi; yield strength 78,000 to 200,- 
000 psi; elongation, 0 to 4%. 
Copper or brass infiltration of 
iron skeletons is usually performed 
for two reasons: 1) to obtain 
higher strength and greater hard- 
ness values, and 2) to obtain more 
uniform density, particularly in 


Three classes of infiltrated iron 
powder parts are produced, the 
class depending on the percentage 
of combined carbon. The accom- 
panying table shows the strength 
and hardness properties usually 
obtained. These materials can be 
hardened by conventional quench- 
ing and tempering methods. 


PROPERTIES OF INFILTRATED IRON POWDER PARTS 














43.500 to 48,000 psi; yield Compr Yid 

Strength, 27,500 to 29,000 psi; Combined ' Ten Elong Str ae 

elongation, 11 to 25%. Class Carbon, Density, Str, (Lin.), (0.1% offset),| Rockwe 
Higher strength properties can % gm/cucm | 1000 psi % 1000 psi Hardness 

be developed by carburizing and 4... 0.25max | 7.1-7.6 65 1.0 70 B30-50 

hardening. Depending on _ the iy FO 0.25-0.60 7.1-7.6 75 1.0 90 B50-70 

amount of carbon added and the Ey 0.60-1.0 7.1-7.6 100 0.5 120 B70-80 


























depth to which the parts are car- 


Source: Johnson, Proc Metal Powder Asen., 12th Annual Meeting, 1956, p 73. 
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Electric saw parts Retainer slide, holder saddle and drive 
vlock for blade are made by powder metallurgy. Drive block (lower 
right) moves in bearing retainer slide (upper left) to produce 
orbital blade movement which increases flexibility of motion and 
cutting speed in new electric bayonet saws. The retainer slide was 
designed for high density iron; the central rectangular hole is 
pressed to a size that produces a sliding fit with the drive block. 





Duplicator parts 
dictor roll arm are two of a number of 
powder metallurgy parts used in a multi- 
graph duplicator. Made from brass powder, 
these parts maintain the necessary dimen- 
sional accuracy and, at the same time, 
effect substantial cost savings. Similar 
parts are widely used in other business 
machines. 


2 
Porter-Cable Machine Co. 


The drive block is made of bronze powder; after grinding, it is 
case hardened to a depth of 0.008 to 0.013 in. The block is oil- 
impregnated for lifetime seif-lubrication, an essential feature of 


this type of equipment. 


2. Consider cost 


The user of materials often 
pays for mechanical properties 
not required in the performance 
of the product. By consciously 
designing for production § by 
powder metallurgy, it is possible 
to obtain parts having sufficient 
strength for the application and, 
at the same time, gain cost ad- 


3. Consider design 


Although specific design factors 
should be determined in each case, 
some general principles can serve 
as a guide for those contemplating 
the use of powder metallurgy 
parts. These principles should not 


vantages not offered by other 
processes. Tangible cost savings 
can also result from the flexibility 
of the process which enables the 
designer to obtain precisely the 
mechanical properties he needs. 
Remember, however, that special 
properties are usually obtained 
only at increased cost, as in all 


be considered as stringent rules. 
Although they apply in general to 
parts made from iron, brass, 
bronze, copper, nickel silver and 
stainless alloy powders, each metal 
requires certain modifications in 
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Addressograph-Multigraph Corp. 
Mitre gear clamp and 


production processes. 

To take full advantage of the 
inherent possibilities of powder 
metallurgy, the user shoula con- 
sult a qualified fabricator before 
he establishes his design details. 
He will thus have available the 
years of varied experience gained 
by the custom fabricator. 


the process. 

Powder metallurgy parts can be 
produced in a wide variety of 
shapes, sections and _ profiles. 
Secondary machining operations, 
where necessary, are usually rela- 
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tively simple; typical operations 
are undercutting, drilling and 
tapping. 

Parts with the following design 
features are especially well suited 
to the process: 

1. Relatively thick 
which are cylindrical, rectangular 
or irregular, but do not involve 
large variations in cross-sectional 
dimensions. The ratio of length 
to diameter should not be more 
than 4 to 1 for parts less than 1 
in. in dia, and considerably less 
as diameter increases. 

2. Holes, counterbores, slots or 
keyways. 

3. Simple flanges or projections 
at one end. 

4. Splines, gear teeth or knurl- 


sections 


ing. 

5. Surface indentations. 

Because of the relatively poor 
plastic flow of metal powders, cer- 
tain limitations in design are in- 
herent. Undercuts and side-cored 
holes cannot be produced readily. 
To achieve the strongest possible 
parts, it is usually best to avoid 
narrow or deep splines, feather 





Advantages of Metal Compacts 


won 


used. 


They allow replacement of more expensive metals and alloys. 
They eliminate sub-assemblies by allowing redesign into one unit. 


A wide range of ferrous and nonferrous metals and alloys can be 


4. They are dimensionally stable even under high heat and humidity. 


to friction surfaces. 


5. Their coefficient of friction is controllable, ranging from bearing 


6. Their porosity can be controlled in localized regions to produce 
special oil-retaining characteristics for bearing surfaces, and to 


provide a cushioning effect 
machine parts. 


~—_ 


gears, cams, levers and other 


They are homogeneous—free from the voids and gas pockets 


common in cast parts. Because of their homogeneity, powder 
metallurgy parts produced under conditions yielding compara- 
tively low strength can often replace cast parts theoretically 
having several times the strength. 

8. They eliminate trimming costs, which in die cast parts and sand 
castings often exceed the cost of the castings itself. 


edges, and sharp corners at the 
junction of a flange and the body. 

For complicated shapes in which 
the length-to-diameter ratio varies 
with cross section, special dies to 
give complex motions are em- 
ployed. In designing such parts, 


4. Compare with other methods 


A quick look at some other 
metal forming processes will indi- 
cate more clearly the peculiar ad- 
vantages of powder metallurgy. 

Die casting offers comparative 
freedom of design, since a molten 
alloy is used. Good tolerances and 
good surface finish can be ob- 
tained, and low cost per piece is 
the general rule. The greatest dis- 
advantage of this process is that 
it cannot be adapted to the pro- 
duction of ferrous metal parts, 
with their high strength proper- 
ties. 

Investment casting gives excel- 
lent surface finishes and close 
tolerances. However, cost per 
piece is high because of inherent 
low produetion rates. 

Extrusion gives high mechanical 
properties, but tolerances are 
wide, and cost per piece is high 
because of the large number of 
secondary operations required. 
Screw machining offers com- 





paratively low tooling costs; since 
the production rate is usually 
high, unit costs can be quite low. 
However, the types of parts that 
can be made are limited. 

Machining in general offers 
great freedom of design, and ex- 
cellent surface finishes and close 
tolerances can be obtained. In 
most cases, however, cost per fin- 
ished piece is high because of 
costly setups and comparatively 
slow production rates. 

Stamping or blanking offers 
limited design possibilities. Al- 
though cost per finished piece is 
generally low because of the high 
production rate, only a_ limited 
variety of shapes can be made. 

Forging processes offer high 
physical properties, but lack de- 
sign flexibility. 

Powder metallurgy, on the other 
hand, is a close tolerance, high 
production process that differs 
from the other processes in one 





it is especially important to con- 
sult the fabricator in advance to 
make certain that the part is 
feasible. Newer multiple action 
presses are making the production 
of complicated-section parts more 
practicable. 


important manner: Powder metal- 
lurgy techniques permit a part to 
be made deliberately porous to 
varying degrees and in selected 
areas. Thus, density can be con- 
sidered a new controllable vari- 
able just as degree of cold work 
is a controllable variable in 
wrought products. The ability to 
control density in turn allows 
flexibility in controlling physical 
properties (see below). 
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Guide to 


Materials Standards 
and Specifications 


Part 2—Iron and Steels 


by S. P. Kaidanovsky, Consulting Engineer 


@ Standards and specifications on 
ferrous metals and alloys are pre- 
pared or issued by most of the 
governmental agencies and na- 
tional standards organizations de- 
scribed in the first article cf this 
series. These include the Federal 
Supply Service, Dept. of Defense, 
American Society for Testing 
Materials, Society of Automotive 
Engineers and American Stand- 
ards Assn. In addition, several 
trade associations concerned with 
iron and steels prepare standards 
or assist standards agencies. They 
are: American Iron and Steel In- 
stitute, Alloy Casting Institute, 
Investment Castings Institute, 
Gray Iron Founders’ Society, Steel 
Fcunders’ Society of America and 
Metal Powder Assn. 

This article discusses the stand- 
ards activities of all of these or- 
ganizations; the iron and steel 
standards and specifications issued 
by them are summarized in Table 1. 
American Iron and 
Steel Institute 

The AISI is a nonprofit organi- 
zation of the iron and steel indus- 
try. It prepares an extensive series 
of Steel Products Manuals. The 
manuals contain lists of standard 
steels, commonly accepted defini- 
tions, descriptions, and standard 
practices as to manufacture, chem- 
istry, metallurgy and adaptability 
of such products to specific use. 

The manuals are produced by a 
number of different committees, 
all of whose members are affiliated 
with producers of steel. Standard 
steels are selected on the basis of 
metallurgical and engineering 


judgment after consideration of 


many factors, including the ad- 
vice and counsel of engineering 
and specification writing bodies, 
and the needs of armed services. 
The list of standard steels is 
altered from time to time to 
accommodate steels of proved 
merit and to provide for changes 
in the metallurgical and engineer- 
ing requirements of industry. The 
AISI assists the Dept. of Defense 
and other’ specifications-writing 
bodies in preparing and revising 
specifications for iron and steel 
products. 

The system used to identify 
standard steels is given in Table 2. 
Following is an explanation of the 
system used for the various 
groups of standard steels. 

Carbon steels—The designation 
system for carbon steels consists 
of a capital letter prefix and four 
numerals. The prefix indicates 
the principal steelmaking process 
by which the steel was made. 





About This Series 


This is the second in a series 
of six articles on materials 
standards and specifications. 
The first (published last month) 
described the materials stand- 
ards and specifications produced 
by Government agencies and 
organizations concerned with a 
wide range of materials. This 
article deals with irons and 
steels; subsequent articles will 
deal with organizations and 
standards on nonferrous metals, 
plastics and elastomers, other 
nonmetallics, and finishes. 
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Letter B denotes acid bessen er: 
C denotes basic open hearth oy, 
basie electric furnace. The 
numeral after the letter prefix js 
always 1, representing the carbo; 
steel grades. The second numera 
designates the type of carbon 
steel (see Table 2). The last two 
numerals indicate the approxi- 
mate middle of the carbon range 
for the steel. For example, in the 
grade designation 1035, 35 repre- 
sents a carbon range of 6.32 to 
0.38%. 


Low alloy steels—A four nu- 
meral system is also used for the 
standard low alloy steels. The 
first numeral indicates the alloy 
type (i.e., 2 is nickel, 3 is nickel- 
chromium, etc.). In the case of 
simple alloy steels, the second 
numeral gives the approximate 
percentage of the principal alloy- 
ing element. In some instances, it 
has been necessary to depart from 
this system of identifying the 
approximate alloy content to ac- 
commodate grades such as the 
triple alloy steels. As with carbon 
steels, the last two digits of the 
four-numeral series indicate the 
approximate middle of the carbon 
range. The prefix letter EF is used 
to designate steels made by the 
electric furnace process. The pre- 
fix letter X indicates a grade 
modification. 


Stainless and heat resisting 
steels—A system of numbers is 
used to identify stainless and heat 
resisting steels by type and ac- 
cording to four general groups. 
In a three-numeral series, the 
first numeral indicates the group 
and the last two numerals indicate 
the type. Modification of types 
are indicated by suffix letters. 
Society of Automotive Engineers 

Wrought steels—SAE Iron and 
Steel Standards and Recommended 
Practices are prepared by the 
SAE Iron and Steel Technical 
Committee. The membership con- 
sists of steel producers and steel 
users. Aeronautical Materials 
Specifications (AMS) for carbon 
and low alloy steels are prepared 
by the AMS Carbon and Low Al- 
loy Steel and Titanium Committee, 
and for corrosion and heat resist- 
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TABLE 1—SUMMARY LIST OF STANDARDS AND SPECIFICATIONS FOR IRON AND STEELS 





rganization 


| Type of 
Document 


Document 


Identification | 


Material 


Forms and/or Uses 
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xBON STEELS—WROUGHT 
































AISI | Std as ~ Carbon Steels | Semifinished blooms, billets and slabs for forging; hot rolled and cold finished bars; 
| wire rods 
SAE Std | — Carbon Steels Semifinished for forging, hot rolled and cold finished bars; wire rods, seamless 
tubing, structural shapes; plate, strip, sheet, welded tubing 
SAE Mtl Spec | AMS XXX Carbon Steels Bars, forgings, wire, cold rolled sheet and strip, seamless and welded tubing 
ASTM Spec | AXXX-Year Carbon Steels Cold finished, heat treated, hot rolled bars; blooms, billets and slabs for forging; 
commercial quality, cold rolled sheet 
Federal Spec QQ-S-XXX Carbon Steels Bars (general purpose), plate, sheet, strip, seamless and welded mechanical 
tubing 
Military Spec MIL-S-XXX Carbon Steels Hot rolled or forged blooms, billets and slabs for reforging; bars (aircraft quality, 
cold finished, free machining); hot rolled bars; sheet and strip (uncoated, air- 
craft quality) 
ASA Spec G50.1-Year Carbon Steels | Miscellaneous Industrial Uses 5 Rd 
LOW ALLOY STEELS—WROUGHT 
AISI Std | - Nitriding and | Bars, billets, blooms, slabs 
Boron Steels 
AISI Tent. Std. — Alloy and Bars, billets, blooms, slabs 
| Boron Steels 
AISI | Std — | Hardenability Bars, billets, blooms 
| | (H) Steels 
AISI | Tent. Std. _ | Hardenability Bars, billets, blooms 
| (H) Steels 
AISI Std — Boron (H) Bars, billets, blooms 
| Steels ' 
AISI Tent. Std. — Boron (H) Bars, billets, blooms 
Steels 
SAE Std — Low Alloy Billets, blooms, s!abs, hot and cold rolled bars 
Steels 
SAE Mtl Spec AMS XXX Low Alloy Bars, forgings, mechanical tubing, plate, sheet, strip, spring wire and sheet 
Steels 
ASTM Spec AXXX-Year Low Alloy Bars, forgings, plate, sheet, strip, tubing, wire 
Steels 
Federal Spec | QQ-S-XXX | Low Alloy Bars, plate, sheet, strip, tubing 
Steels 
Military | Spec | MIL-S-XXX Low Alloy Bars, forgings and finished pieces; forgings (for special high temperature appli- 
Steels cation); bars, rods and forging stock (aircraft quality); plate, sheet and strip 





(aircraft quality) 





HEAT AND CORROSION RESISTANT STEELS—WROUGHT 






































AISI Std —_ | Heat and Corro- | Plate, sheet, strip, bars, round and flat wire; tubing, rods, blooms, billets, slabs, 
sion Resistant rounds 
Steels 
SAE Std _ Heat and Corro- | General application 
sion Resistant 
Steels 
SAE Mtl Spec AMS XXX Heat and Corro- | Plate, sheet, strip; hydraulic, seamless, welded tubing; bars, forgings 
sion Resistant 
Steels 
ASTM Spec AXXX-Year Heat and Corro- | Billets, bars, plate, sheet, strip 
sion Resistant 
Steels 
Federal Spec QQ-S-XXX Heat and Corro- | Plate, sheet, strip, bars, forgings 
sion Resistant 
Steels 
Military Spec MIL-S-XXX Heat and Corro- | Bars, billets, plate, sheet, strip, forgings 
sion Resistant 
Steels 
CAST IRONS 
SAE Spec _— Gray Iron Automotive and allied industries 
ASTM Spec AXXX-Year Gray Iron Automotive; valves, flanges, pipe fittings; lightweight and thin-sectioned castings; 
pressure and non-pressure uses 
Federal Spec QQ-1-XXX Gray Iron General application 
GIFS Specs Summary — Gray Iron Typical applications given in Summary 
ASA Spec G25.1-Year Gray Iron General application 
ASA Spec G27.1-Year Gray Iron Lightweight and thin sections 
SAE Spec _ Malleable Iron _| General, automotive, agricultural implement, general machine purposes 


continued 
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TABLE 1 (continued)—-SUMMARY LIST OF STANDARDS AND SPECIFICATIONS FOR IRON AND STEELS 
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— Type of Document , 
Organization Document Identification Material Forms and/or Uses 
CAST IRONS—Continued 
Federal Spec QQ-I-XXX Malleable Iron | General application 
ASTM | Spec | AXXX-Year | Malleable Iron | General application 
Military Spec | MIL-I-XXX | Malleable Iron | General application 
ASA Spec | G48.1-Year | Malleable Iron | General application 
SAE | Spec — Pearlitic Motor vehicle, marine, agricultural implement and general machining purposes, 
| Malleable Iron} both for general use and for localized hardening purposes 
SAE Mtl Spec | AMS XXX | Pearlitic Aeronautical application 
| | Malleable Iron 
ASTM | Spec | AXXX-Year | Cupola Malleable} General application 
ASA | Spec G49.1-Year | Cupola Malleable} General application 
SAE Spec — | Nodular Motor vehicles, agricultural equipment, general machine purposes 
| (ductile) Irons 
SAE | Mtl Spec | AMS XXX | Nodular Aeronautical use 
| | (ducti'e) Irons 
ASTM Spec AXXX-Year Nodular High strength, elevated temperatures 
(ductile) Irons 
Military Spec MIL-I-XXX Nodular General application 
(ductile) Irons 
GIFS Specs Summary — Nodular Typical applications given in Summary 
(ductile) Irons 
CAST STEELS 
SAE Rec Prac — | Carbon and Low | Automotive and allied industries 
| Alloy Steels 
SAE Rec Prac — | Carbon and Low | Investment castings for automotive requirements 
| Alloy Steels 
SAE Mt! Spec AMS XXX Carbon and Low | Investment and sand castings (aeronautical) 
Alloy Steels 
ASTM Spec AXXX-Year Carbon and Low | High and low temperature service; general application; mild to medium strength 
Alloy Steels 
Federal | Spec QQ-S-XXX Carbon and Low | General application 
Alloy Steels 
Military | Spec MIL-S-XXX Carbon and Low | General application 
| Alloy Steels 
SFSA Rec Min Std —_ | Carbon Steels General application 
SFSA Specs Summary — | Carbon, Low and | General application 
| High Alloy 
| Steels 
ICI Spec FE-1 Carbon Steels Investment castings 
ICI Spec FE-2 Low Alloy Steels | Investment castings 
SAE Mtl Spec AMS XXX Corrosion and Investment, sand and centrifugal castings (aeronautical) 
Heat Resistant 
| Steels 
SAE Mt! Spec AMS XXX lron, Cobalt and | Investment castings (aeronautical) 
Nickel-Base 
Alloys 
SAE Std — Corrosion Resis- | Automotive and allied industries 
tant Steels 
SAE | Std — Heat Resistant | Automotive and allied industries 
Steels 
ASTM Spec AXXX-Year Corrosion and General application 
Heat Resistant 
Steels 
Federal Spec QQ-S-XXX Heat and Corro- | General application 
sion Resistant 
Steels 
Military Spec MIL-S-XXX Heat and Corro- | Genéral application 
sion Resistant 
Steels 
ACI Std — Heat and Corro- | Application given in ACI Data Sheets 
sion Resistant 
Steels 
IRON AND STEEL POWDERS 
ASTM Spec AXXX-Year lron Powder Parts, bearings 
Military Spec MIL-M-XXX lron Powder Iron powder parts 
MPA Specs Summary | DS4 Metal Powders | Parts, bearings 
MPA Std mpa XX-Year Iron Powder Parts, bearings, cores 
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ing steels and alloys by the AMS 
Corrosion and Heat Resisting 
A loys Committee. 

[The SAE Iron and Steel Tech- 

al Committee cooperates with 
the AISI on standardization of 
ciemical compositions and related 
data on steels used in the auto- 
motive industries. No change in 
composition or additions or dele- 
tions of steel numbers are made 
by either the SAE or AIST with- 
out first informing the other of 
the proposed changes and holding 
open discussion between both 
groups to insure that any changes 
are made simultaneously. 

As the result of cooperative 
work of SAE and AISI, harden- 
ability bands to which alloy steels 
can be specified have been devised. 
The hardenability limits and their 
conditions of use have been stand- 
ardized. The SAE and AISI com- 
mittees continue to collect and 
compile all information on steels 
furnished to hardenability limits 
to determine what modifications 
are needed. Steels specified to 
hardenability band limits are 
identified by the suffix letter H 
added to the conventional steel 
designation. 


The designation system for the 
SAE standard steels is basically 
the same as the AISI system de- 
scribed earlier in this article. 
However, there are a few minor 
differences. The letter prefix indi- 
cating the steelmaking process is 
not used by SAE. Also, the num- 
bers for heat and corrosion resist- 
ant steels differ in certain re- 
spects, as shown in the footnotes 
to Table 2. 


Automotive nodular cast trons 
—The SAE grade designation is 
composed of three parts, each 
part consisting of two numbers. 
The first two numbers express the 
tensile strength in thousands of 
pounds, the next two numbers 
express the yield strength in 
thousands of pounds, and the last 
two numbers express. percent 
elongation. Thus, the SAE grade 
designation for ferritic nodular 
cast iron of 60,000 psi tensile 
strength, 40,000 psi yield strength 
and 10% elongation is 60-40-10. 





Automotive steel castings—All 
plain carbon and low alloy cast 
steels specified by chemistry carry 
a prefix 00, followed by the first 
two figures of the maximum car- 
bon content. Thus, the SAE grade 
for low carbon steel suitable for 
carburizing with a maximum car- 
bon content of 0.22% is 0022. 

All high strength steels speci- 
fied by tensile properties carry a 
prefix 0, followed by numbers ex- 
pressing the minimum tensile 
strength in thousands of pounds. 
Thus, the SAE grade for high 
strength steel castings of 105,000 
psi tensile strength is 0105. All 
high strength steels specified by 
tensile properties and hardenabil- 
ity carry prefix 0 and in addition 
a suffix H with a letter attached 
that corresponds to the harden- 
ability band desired, e.g., HA, 
HB, HC. 

Carbon and low alloy steel in- 
vestment castings—aAll plain car- 
bon steels specified by chemistry 
carry a prefix 00 followed by the 
first two figures of maximum car- 
bon content. Thus, SAE grade for 
plain carbon steel investment cast- 
ings with maximum carbon of 
0.50% is 0050. 


All low alloy steels specified by 
physical properties carry a prefix 
0 followed by numbers expressing 
the minimum tensile strength in 
thousands of pounds. Thus, the 
SAE grade for low alloy steel in- 
vestment castings of 150,000 psi 
tensile strength is 0150. 


Alloy Castings Institute 

The ACI is supported by a 
group of foundries producing high 
alloy, heat resistant and corrosion 
resistant castings. Because the 
ACI is composed of producers 
only, it does not attempt to write 
specifications of its own, but co- 
operates with specification writing 
bodies. However, ACI has devel- 
oped a system of standard nomen- 
clature for various alloy composi- 
tions. The ACI standard nomen- 
clature is now employed in the 
ASTM specifications on these ma- 
terials. Other groups, such as 
SAE and the Navy, for example, 
have adopted the chemical ranges 
covered by the ACI designations. 


TABLE 2—DESIGNATION SYSTEM FOR 
WROUGHT STANDARD STEELS> 





Type of Steel and 


Series Avg Alloy Content, % 





CARBON STEELS 
10XX....Nonsulfurized carbon steel (plain 
carbon) 
11XX....Resulfurized carbon steel (free 
machining) 
12XX....Resulfurized and rephosphorized 
carbon steel 


LOW ALLOY STEELS 

13XX....Manganese 1.75 

23XX....Nickel 3.50 

25XX....Nickel 5.00 

31XX....Nickel 1.25, chromium 0.65 

33XX....Nickel 3.50, chromium 1.55 

40XX....Molybdenum 0.25 

41XX....Chromium 0.50 or 0.95, molybde- 
num 0.12 or 0.20 

43XX....Nickel 1.80, chromium 0.50 or 
0.80, molybdenum 0.25 

46XX....Nickel 1.55 or 1.80, molybdenum 
0.20 or 0.25 

47XX.... Nickel 1.05, chromium 0.45, mo- 
lybdenum 0.20 

48XX....Nickel 3.50, molybdenum 0.25 

50XX.... Chromium 0.28 or 0.40 

51XX.... Chromium 0.80, 0.90, 0.95, 1.00 or 





1.05 
5XXXX....Chromium 0.50, 1.00 or 1.45, car- 
bon 1.00 
61XX....Chromium 0.80 or 0.95, vanadium 
0.10 or 0.15 min 


86XX....Nickel 0.55, chromium 0.50 or 
0.65, molybdenum 0.20 

87XX....Nickel 0.55, chromium 0.50, mo- 
lybdenum 0.25 

92XX.... Manganese 0.85, silicon 2.00 

93XX....Nickel 3.25, chromium 1.20, mo- 





lybdenum 0.12 
98XX....Nickel 1.00, chromium 0.80, mo- 
lybdenum 0.250 
HEAT AND CORROSION RESISTANT STEELS 
re Chromium-nickel-manganese 


(nonhardenable, austenitic, 
nonmagnetic) 
3XX>....Chromium - nickel (nonharden- 
able, austenitic, nonmagnetic) 
4XXe....Chromium (hardenable, marten- 
sitic, magnetic) 
4XXe....Chromium (hardenable, ferritic, 
magnetic) 
5XXe....Chromium (low chromium, heat 
resisting) 





*Suffix H denotes H steels, as in 13830H. Pre- 
fix TS denotes tentative standard steel, as 
in TS4140. B denotes boron steels, as in 
46B12. TSXXBVXX denotes tentative stand- 
ard boron vanadium steel, as in TS43BV12. 
bSAE designations use prefix of 30 (e.g., 
803XX). 

‘SAE designations use prefix of 51 (e.g., 
514XX). 


In the ACI nomenclature, desig- 
nations with the initial letter C 
indicate alloys generally used to 
resist corrosive attack at tempera- 
tures less than 1200 F. Designa- 
tions with the initial letter H 


APRIL, 1958 « 113 


































Where to Obtain Standards for Irons and Steels 


American Iron and Steel Institute 
150 E. 42nd St., New York 17, N. Y. 


Steel Products Manuals on various 
steel mill products and current list 
of available manuals. 


American Society for Testing 
Materials 

1916 Race St., Philadelphia 3, Pa. 
ASTM Standards, Part 1—Ferrous 
Metals. Each standard available 
separately.* 


Society of Automotive Engineers 
485 Lexington Ave., New York 17, 
i a 

SAE Handbook. TR-30, reprint 
from SAE Handbook. Each AMS 
available separately." 


U. S. Government. 

Supt. of Documents, U. S. Govern- 
ment Printing Office, Washington 
25, D. C. 

Federal and Military Specifications. 
Each standard available separately." 


American Standards Assn. 
70 E. 45th St., New York 17, N. Y. 


Each standard available separately." 





Alloy Casting Institute 

286 Old Country Rd., Mineola, N. Y. 
ACI Standard Designations and 
Chemical Composition Ranges for 
Heat and Corrosion Resistant Cast- 
ings and ACI Data Sheets. 


Investment Casting Institute 
27 E. Monroe St., Chicago 3, Ill. 


Investment Castings Specifications. 


Gray Iron Founders’ Society 
National City-E. 6th Bldg., Cleve- 
land 14, Ohio 

Summary of Specifications for Gray 
Cast Irons. 


Steel Founders’ Society of America 
606 Terminal Tower, Cleveland 13, 
Ohio 

Summary of Steel Castings Speci- 
fications and General Engineering 
Types of Steel Castings. 


Metal Powder Assn. 

130 W. 42nd St., New York 36, N. Y. 
Summary of “Standards, Specifica- 
tions for Metal Powders and Metal 
Powder Products.” 


*See first article (Mar °58) for information on index. 
Note: Use of standards issued by trade associations should not be considered mandatory. 





indicate alloys generally used 
under conditions where the metal 
temperature exceeds 1200 F. The 
second letter represents the nom- 
inal chromium-nickel type, the 
nickel content increasing’ in 
amount from A to X. For ex- 
ample, F' stands for the 19 chro- 
mium-9% nickel, K for 25 chro- 
mium-20% nickel, and W for the 
12 chromium-60% nickel alloy 
types. 

Numerals following the letters 
indicate carbon content: in the 
ccrrosion resistant grades the 
maximum carbon content; in the 
heat resistant grades, the mid- 
point of a +0.10% carbon range. 
If special elements are included 
in the composition, they are indi- 
cated by the addition of a letter 
to the symbol. Thus, CF-8M is an 
alloy for corrosion resistant serv- 
ice, is of the 19 chromium-9% 


nickel type, has a maximum car- 
bon content of 0.08%, and con- 
tains molybdenum. 
Investment Casting Institute 

The ICI is the national trade 
association representing manufac- 
turers of investment castings. The 
ICI has developed its own speci- 
fications for producers and users 
of investment castings. The speci- 
fications are designated by two 
letters followed by a serial num- 
ber. Thus, carbon and alloy car- 
bon steels are designated by FE, 
corrosion and heat _ resistant 
nickel-base alloys by NI, cobalt- 
base alloys by CO, aluminum-base 
alloys by AL, magnesium-base 
alloys by MG, etc. 
Gray Iron Founders’ Society 

The GIFS is a national trade 
association of the gray iron cast- 
ing industry. The society does not 
prepare its own specifications. Its 
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technical activities are carried «ut 
largely in cooperation with the 
ASTM, ASA and the American 
Society of Mechanical Enginee;s. 
It does publish a Summary of 
Specifications for Gray Cast Irons 
and Nodular (Ductile) Cast Irons. 
intended to cover the more com- 
monly used specifications. 

Steel Founders’ Society 

of Amerieca 

The SFSA prepares very few 
standards and specifications on its 
own. Through representation on 
technical committees of other 
organizations, it cooperates in de- 
veloping standards and specifica- 
tions for products of the steel 
foundry industry. It cooperates 
mainly with technical committees 
of the ASTM in the development 
of standards, specifications and 
methods of test for steel and steel 
castings. 

The Society has issued a Recom- 
mended Minimum Standard for 
Commercial Carbon Steel Cast- 
ings. It publishes a Summary of 
Specifications for Carbon and Low 
Alloy Cast Steels and for High 
Alloy Cast Steels, covering the 
more commonly used specifications. 
Metal Powder Assn. 

The MPA is a trade association 
composed of metal powder pro- 
ducers, metal powder parts fabri- 
cators and equipment suppliers. 
MPA standards are initiated and 
prepared by committees in the 
divisions of the Association, such 
as the Powder Producers Div., 
Fabricators Div., etc. 

The MPA works closely with 
the ASTM. Because of the nature 
of its organization, MPA can pre- 
pare and publish a standard in 
far less time than the ASTM. 
After usage, an MPA standard 
may be revised, amplified and 
subsequently adopted by the 
ASTM as a standard. Each stand- 
ard is identified by the insignia 
mpa, followed by a number indi- 
cating the order in which the 
standard has been adopted and the 
year of adoption. For example, 
Electronic Iron Core Preferred 
Dimensional Specifications, the 
eleventh standard issued by the 
MPA, is mpa 11-57. 
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Ceramic coatings .. metallic coatings . . special paints . . 


Protecting Metals 
at High Temperatures 


by Alfred F. Hofstatter, Metallurgist, Ryan Aeronautical Co. 





Bei i a iin 
Kyan Aeronautical Co. 


Engine manifold and other aircraft parts are protected by ceramic coatings. 


Ceramic coatings 


are particularly important because of their hardness 


and resistance to oxidation. 


The term ceramic coatings will 
be used to encompass three basic 
materials: pure oxide refracto- 
ries; mixed refractories; and cer- 
mets or mixtures of ceramic re- 
fractories and metals. 

Pure oxide refractories 

The melting points and expan- 
sion coefficients of some principal 
oxide refractories are listed in 
Table 1 on p 116. Unlike metals, 
which begin to oxidize and de- 
compose far below their melt- 
ing points, these oxides deform 
at or near their melting points 


without any prior decomposition. 
Melting points of the oxides are 
lowered by mixing them or by 
adding impurities. As the table 
shows, the coefficients of expansion 
of the pure oxide refractories are 
about half that of steel. For this 
reason it is difficult to produce a 
ceramic-to-metal bond that will 
withstand thermal cycling. 

Pure oxides cannot be fused to 
metal parts by normal dip and 
bake methods, since slurry temp- 
eratures are above the melting 
temperatures of metals. However, 





the coatings can ve applied by 
spraying. A rod of fused or pow- 
dered oxide is simultaneously 
melted and sprayed by being fed 
through a high velocity oxyacety- 
lene flame at 5000 F. The molten 
particles cool rapidly during 
projection but retain enough 
plasticity to deform on impact, 
producing an even, dense coating. 

To date, the most common oxide 
used is aluminum oxide. This ma- 
terial has good thermal shock 
properties, low porosity and high 
hardness. It is anticipated that 
alumina can increase the high 
temperature limit of a metal as 
much as 1000°-F beyond its un- 
protected use temperature. For 
short, one-shot applications, alu- 
minum oxide coatings can prob- 
ably be used as high as 3000 F, 
but under repeated or constant 
use the bond (not the material) 
fails. The maximum temperature 
values listed in Table 2 (p 117) 
are for constant or repeated use. 
Other oxides, especially those of 
zirconium and silicon, are being 
adapted to spraying for further 
investigation. 

Mixed refractories 

One of the earliest ceramic 
coatings developed for high temp- 
erature protection consisted of a 
mixture of two enameling frits 
plus aluminum oxide. Known as 
A-19, this ceramic coating pro- 
tected mild steels up to 1250 F, 
and was extensively used until 
temperature requirements rose 
above the strength limitations of 
mild steels. Subsequent research 
produced the A-417 and A-418 
ceramic coatings for stainless 
steels. 

The A-418 coating is widely 
used today for protecting stain- 
less steel parts. Basically, it is a 
mixture of the oxides of barium, 
silicon, calcium, zinc, iron and 
chromium. It is applied to clean 
surfaces as a slurry or slip, dried 
at room temperature, and then 
baked at 1860 F for 10 min. The 
coating forms a hard, nonporous 
shell, 1 to 2 mils thick that with- 
stands temperatures up to 1700 F 
for long periods. Tests on aircraft 
exhaust manifolds have shown 
that the performance of coated 
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19-9SL stainless steel is equal to 
or better than that of nickel or 
cobalt superalloys. 

Cermets 

A compromise of properties can 
be obtained by utilizing the high 
heat resistance of ceramics and 
the strength and good thermal 
shock resistance of metals. A 
popular ceramic-metal combina- 
tion coating consists of 92% tung- 
sten carbide and 8% cobalt. The 
coating is sprayed on and, despite 
high temperatures at the gun, 
temperatures at the work surface 
do not exceed 400 F. Coatings 2 
mils thick have withstood 500 
cycles of rapid heating to 1350 F 
without failure. Porosity is less 
than 0.5%, an indication of good 
oxidation protection. The coating 
has been used in jet engine seal 
rings as a dry bearing surface 
operating at 800 F. 

A nitrided case is essentially a 
cermet although it may not be 
thought of as such. It consists of 
metallic nitrides (mainly alumi- 


TABLE 1—THERMAL PROPERTIES OF 
PURE OXIDE REFRACTORIES 











Coef of 
Type # Melting | Ther Exp, 
Point, F | 10-6 per °F 

Stainless Steel (321) 2555 11.2 
Zirconia (Zr0-) §342 3-6 
Thorium Oxide (Th0O.) 5072 5 
Calcium Oxide (Ca0)...... 4662 8 
Beryllium Oxide (BeO) 4658 | 5 
Magnesium Oxide (MgO)..} 4532 8 
Titanium Dioxide (Ti0z)....) 3870 4 
Aluminum Oxide (Al,0,;)".] 3722 | 5 
Chromium Oxide (Cr.0;)....) 3614 | 7 
Cerium Oxide (Ce0.).........) 3542 | 
Barium Oxide (Ba0)..........) 3497 | _- 
Silicon Dioxide (Si0.)”.. 3100 | 7 





“Commonly known as alumina. 
*’Commonly known as silica. 


num) with the base metal as a 
binder. Nitriding, which is lim- 
ited to certain grades of steel, 
forms an extremely hard case 
(1000 DPN) which is not subject 
to fatigue and retains hardness 
up to 1100 F. In general, nitrid- 
ing neither reduces nor increases 
the corrosion resistance of the 
base metal. 


Chromalloy Corp. 


Strip heater segment when chromized (left) remains intact after 8-hr ex- 


posure at 1750 F. 


Metallic coatings 


are characterized by their combination of wear 


and corrosion resistance. 


One of the oldest methods of 
protecting a structural metal 
against heat or oxidation is to 
cover it with a skin of a less ac- 
tive metal. A considerable number 
of protective metal coatings for 
high temperatures are available, 


including: aluminum, chromium, 
nickel, silicon, copper, silver, tung- 
sten, molybdenum, and stainless 
steel alloys. These coatings may 
be electroplated, diffused, dipped, 
sprayed or clad onto the base ma- 
terial. (Zinc, cadmium and tin 
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coatings are not included, as th: 
use over 500 F is very limite 
Aluminum 

Two basic types of aluminum 
can be used as protective co 
ings: the diffused (or calorizs 
type which is primarily used on 
steels, and aluminum cladding 
which is used on both aluminum 
alloys and steels. 

In general, parts that have been 
calorized or clad with aluminum 
will withstand oxidizing atmos- 
pheres’ (especially combustion 
gases) up to 1400 F for long 
periods of time. The coatings are 
also distinguished for their heat 
reflective properties. Tempera- 
tures above 1600 F can be tole- 
rated but life is reduced accord- 
ingly. 

Essentially, a calorized coating 
on steel consists of an iron-alumi- 
num layer. The coating can be 
produced by several methods. The 
original method employed alumi- 
num powder in which parts were 
tumbled under inert gas: and 
heated to austenitic temperatures. 
This method produced a shallow 
aluminum-iron coating—up to 6 
mils thick—which had excellent 
heat and corrosion resistance but 
was brittle and spalled easily. It 
was then found that subsequent 
heating would diffuse the alloy 
layer further (up to 40 mils deep) 
until the amount of aluminum in 
the layer was reduced to 25%. 
Such a coating exhibits good heat 
and corrosion resistance and is 
tcugher and less brittle than the 
thinner, unheated coatings. 

In addition to the above pack 
method, parts can also be calo- 
rized by dipping in molten alum- 
inum. This method (similar to 
galvanizing) produces a coating 
consisting principally of aluminum 
with only a thin layer of bonding 
alloy. Aluminum-iron coatings can 
also be obtained by treating steel 
parts in aluminum chloride vapor 
at high temperatures. A compara- 
tively pure layer of aluminum can 
be obtained by metal spraying 
and by painting. Aluminum can 
also be plated from a non-aqueous 
solution of aluminum chloride. 

A comparatively pure aluminum 
surface such as a cladding may 
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be desirable in some applications. 
Cladding of sheet steel by hot 
dipping and then rolling is be- 
coming popular. Other methods 
sich as Aldip (General Motors), 
A!-Fin (Fairchild) and Molleriz- 
ing are also used. All of these 
produce a diffusion layer over the 
base metal and an outer layer of 
pure aluminum. 

At temperatures near or above 
their melting points, aluminum 
claddings or coatings will form a 
ealorized coating. Calorized coat- 
ings have good resistance to dry 
corrosive conditions at high tem- 
peratures, but fail rapidly under 
wet conditions. A clad surface 
performs better at lower tempera- 
tures where water vapor or con- 
densation may be encountered. A 
further advantage of clad coatings 
is that they can be easily fabri- 
cated, whereas calorized coatings 
tend to be more brittle. 
Chromium 

The two most widely’ used 
chromium coatings are applied by 
electroplating or chromizing. Elec- 
troplated coatings can be applied 
to almost any base metal, whereas 


chromized coatings are usually 
applied to steel. 

A hard chromium electroplate 
can be used as a corrosion and 
erosion inhibitor for temperatures 
up to 2000 F. The coating also 
has an extreme hardness of 1000 
Brinell at room temperature, but 
hardness falls off to 200 Brinell at 
2200 F. Other significant advan- 
tages of the coating are its anti- 
galling properties, low coefficient 
of friction and non-wetting prop- 
erties. 

Hard chromium electroplates 
are principally used to improve 
wear resistance at elevated tem- 
peratures. They are particularly 
suitable for short-time rocket mo- 
tor applications where high tem- 
peratures, corrosion and erosion 
are encountered. 

Chromium diffusion, or chrom- 
izing, is very similar to vapor 
deposition of aluminum; a gaseous 
chromium compound reacts with 
steel, substituting chromium for 
iron on the surface. Properties 
of the coating depend on the car- 
bon content of the steel. On low 
carbon (up to 0.20%) _ steels 


chromizing forms a layer similar 
to annealed ferritic stainless steel; 
on steels with higher carbon con- 
tents chromizing forms a hard 
surface layer of chromium car- 
bides. The low carbon chromized 
coatings are good for service up to 
about 1600 F under oxidation and 
erosion conditions. The chromium 
carbide coatings are not particu- 
larly suitable for high tempera- 
ture applications. 

A promising new chromizing 
process is being developed. In this 
process a chromizing mixture, 
along with glass frits, is applied 
to the steel surface and heated 
in air to 1900 F, allowing the glass 
to fuse and form a _ protective 
outer layer while the chromium 
diffuses into the base metal. Dur- 
ing cooling the glass flakes off, 
leaving a clean chromized surface. 
Low carbon steels processed by 
this method have resisted scaling 
up to 2100 F and can be bent, 
formed and welded. 

Nickel 

Nickel coatings can be applied 
to steel, aluminum, magnesium, 
titanium and other metals by a 


TABLE 2— APPROXIMATE MAXIMUM USEFUL TEMPERATURES OF COATED METALS 
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, Rect 400 Series | 300 Series 
Aluminum | Magnesium | Titanium Carbon Allo 
Base Metal » Alloys ona Alloys Steels pn Stainless Stainless | Superalloys Molybdenum 
Steels Steels 
CERAMIC COATINGS 
Pure Oxide Refractories.....|...650-w>...|... CL es ria Seek ee ae el Ul ee 
Na js o clv's Hidde cet stad Kode Onn oilk inc dadbowe sls cole: 411 NRE ee Ba 9 
PUES GND TIUPTUNINUOD, Lo ca cccccccuclescccssceedslcs te ee ee Sn ee a SME. oRdecaxakenve’ 
BPRS EE ) DRE Fe FR Se (ne en ae mene Tamms (ue ee Oe een 
EEE Ie ee MARTE Nene: CRC arnt Apes 1000-w 1500-w..../.. Sel 
SS ey, Sees 900-w...'...1000-w 1100-w..../..1100-w 
METAL COATINGS 
POS ss 39 access [hs WOOL So d1dabs ces cedsstiapesabweecd Ee nn er) ET HF ee I) MTR eee 
Calorized Aluminum........|........0.+. LNs ssa So iceemmewieale's 1400-c...|...1400-€...].........08. SE Ee ICR ee Penn 
Chromium Plate.........../... 650-w..../... 650-w....}....800-w...|.... 900-w...)... 1000-w...|... ESE a Raia een ae ee 
— Se ae les yeh 1600-c...|...1700-c ys Re re Ae 2000-c 
ES. . -. os cabins WaGheataneie ese tieatuks tiaceehie 1600-c...'...1700-c 1700-c SMS Fate cCe so ckhs tales 1500-c 
a rs Bee 600-w....|... 600-w....|... 1800-c PE ; icc ba be ue saadess tte os ddendeec eh thes tancee’s '...1600-c 
I. F555 5 aah Aiea ds ha dbcve canawtetenadseacs |....900-w.../... EAM «05-9 Lit cadet. a SER OL RTs Ale sae 2000-c 
bp Kotepianiaeed lethihe+<ceaeelibase«sanceshpastia «i vote ence eleenesaneuceeleeeeeenenee eT Te ree Cree 
Tungsten-Cobalt Alloy Plate..|............ lcidhsebssGalakakds cowakaeenae 900-w....... 1000-w.../... RR ee et ET ere ree. Se ngrren 
Keeble AAS TGR TS) A A ORR eS 
Stainless Alloys........... A ean ae Hen TR ae SS 2 CO eee ey a, RAR, 1800-c. 
PAINTS 
Silicone (nc metal pigment). .|...650-c....|...650-c....)............ a eee Se eee lid dp ua'W sb eb inads tke seen sikbedseekbaes 
Silicone + Metal Pigment ..|............|.....ccceeee[eeeeeeeeeees .. 1400-c...|...1400-c...}...1400-c.. | 


Sodium Silicate -+- Metal | 


2 id veils Aa eee 











PS i PRee ..2000-¢...|...2000-c...|...2000-c.. .|...2000- 


eeeleereeeseseseeisceseseeeeeseisosseeseeseses 





‘All temperatures in °F; c = temperature limit for corrosion protection; w — temperature limit for wear protection. 


bA nodized. eGlass. 
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The ability of materials to 
withstand high temperatures is 
of paramount importance today. 
As shown in the accompanying 
graph, the maximum usable tem- 
peratures of the principal struc- 
tural materials ranges from a 
low of 650 F for aluminum and 
magnesium to over 1800 F for 
molybdenum. Depending on op- 
erating conditions, some of these 
metals need no protection at all, 
whereas others require a high 





1000 1200 1400 1600 is00 
Temperoture, F 


Maximum temperature limits (approx.) of various metals when 


Why Protective Coatings Are Needed 


degree of protection because of 
their poor resistance to such 
environmental conditions as heat, 
oxidation, thermal shock, carbu- 
rization, abrasion, corrosion or 
erosion. 

There is no such thing as 
a universal] protective coating. 
However, careful analysis of 
just what detrimental factors 
are and are not involved will 
usually point the way to the 
best coating for a given use. 








variety of processes such as elec- 
troplating, electroless plating, 
spraying and vapor deposition. 

Electroplated nickel can be ap- 
plied from any of three types of 
baths. Electroless coatings are de- 
posited by the auto-catalytic re- 
duction of nickel salts. Because of 
their higher hardness and lower 
porosity, electroless coatings have 
proved better than electroplated 
coatings for high temperature ap- 
plications. A further advantage 
of the electroless nickel process is 
its excellent throwing power and 
lack of current density problems. 
For applications where abrasion 
resistance is important, electroless 
nickel coatings retain good hard- 
ness up to 750 F, whereas nickel 
electroplates are not very useful 
above 500 F. 

Both types of coatings are very 
resistant to corrosion and can pro- 
vide oxidation resistance up to 
2000 F for short periods. A typi- 
cal high temperature use of nickel 


coatings is protecting titanium or 
molybdenum from oxygen contam- 
ination during forging or heat 
treating. 


Silicon 

Siliconized coatings on low car- 
bon steels are obtained by heating 
steel in the presence of silicon 
carbide, or ferro-silicon, at 1750 F 
in an atmosphere of chlorine gas. 
The coatings consist of an iron- 
silicon solid solution containing 
about 14% silicon. They are chief- 
ly noted for their resistance to 
scaling up to 1800 F in air, duc- 
tility up to the elastic limit of 
the base metal, low coefficient of 
friction, and resistance to galling 
and acid attack. 

Coatings with a uniform silicon 
content and depth of 0.03 in. can 
be obtained after 2 hr of treat- 
ment. Because of their high hard- 
ness (about Rockwell B90), the 
coatings cannot be machined or 
cut. However, because of their 
uniform structure they can be 
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ground to size with no sacrifice ip 
properties. 
Copper 

Copper can be either electro- 
plated or clad to form a protective 
coating. Because of the thickness 
required to overcome porosity, 
electroplated coatings provide lit- 
tle protection at temperatures over 
500 F. Except as a stop-off bar- 
rier for nitriding or carburizing, 
their use at high temperatures is 
limited. 

Copper-clad steel is produced by 
pouring copper around a steel in- 
got and then forming. Clad sheet 
and wire are available but their 
use above 500 F does not appear 
to be practical. 


Silver 


In all except special cases, use 
of silver is limited by its high 
cost. Silver electroplates have a 
very low coefficient of friction, 
exhibit excellent corrosion resist- 
ance up to 1400 F, and are used in 
conjunction with lead and indium 
for high speed aircraft bearings. 


Tungsten 

Tungsten cannot be plated by 
itself but has been successfully 
plated as an alloy of iron, nickel 
or cobalt. Of these, the tungsten- 
cobalt electroplate shows the most 
promise. The coating can be age 
hardened, and its hardness is 
comparable to that of Stellite. The 
aging cycle is very long; it con- 
sists of heating to 2200 F and 
then aging for 100 hr at 1100 F. 


Corrosion resistance of the 
tungsten-cobalt plate at high tem- 
peratures is very good. Up to 
1500 F the thermal expansion of 
the plate approximates that of 
steel base metals. However, above 
1500 F expansion of the plate 
rises at such a rate as to cause 
plastic strain and give the plate 
a permanent set upon cooling. For 
this reason the coating is limited 
to operation below 1500 F. Hard- 
ness of age hardened coatings is 
180 DPN at 1500 F, as compared 
to 53 DPN for unaged coatings at 
the same temperature. 

Since the production of age 
hardened tungsten-cobalt electro- 
plates is quite expensive compared 
to other plating methods, such as 
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romium, this coating is not used 
any great extent. 
Molybdenum 
Molybdenum coatings on steel 
titanium can be applied by 
raying. They can also be de- 
sited from carbonyl vapor at 
00 F. In general, both types of 
atings are limited to operation 
below 750 F, as molybdenum be- 
gins to oxidize rapidly above this 
temperature. 
Stainless alloys 
Both 18-8 stainless steel and 


Special paints 


some of the nickel-base alloys, 
such as Inconel, have been used as 
cladding materials for mild steel 
or copper plate. In most cases, the 
cladding is applied by welding or 
brazing. The claddings are used 
principally for their corrosion re- 
sistance at low to medium tem- 
peratures, particularly in such 
applications as chemical reactor 
vessels. Use of stainless alloy 
claddings (or sprayed coatings) 
at temperatures over 500 F is 
very limited. 





Vow Caste Corp. 
Foundry furnace (foreground) is coated on outside with silicone-aluminum 
paint to withstand temperatures exceeding 500 F. 


are easy to apply and can often be used at 


temperatures over 1000 F. 


Silicones 

A number of silicone paints are 
available for protecting metal sur- 
faces at temperatures above 500 F. 
In general, these paints consist of 
silicone resins or other inorganic 
binders plus a metal powder pig- 
ment. They are available with 
silicone contents ranging from 
100% to as low as 5%. 
The high silicone paints provide 






good protection at high tempera- 
tures. Commercial silicone baking 
enamels retain their film integrity 
at temperatures as high as 500 F 
—considerably higher than con- 
ventional paints. 

Several metal-pigmented coat- 
ings have been developed that can 
be used as high as 1200 and even 
1500 F. These coatings are heavily 
loaded with metal pigments such 


as powdered aluminum or zinc 
dust. The primary advantage of 
the silicone vehicle is that it pro- 
vides protection to much higher 
temperatures than any organic 
resin can withstand. Upon pro- 
longed exposure from 700 to 
1000 F the silicone gradually 
volatilizes, but its matrix holds 
the pigment firmly in place. At 
higher temperatures the alumi- 
num begins to diffuse into the 
base metal to produce a calorized 
surface. Such a coating may pro- 
vide protection as high as 1500 F. 

Metal-pigmented silicone coat- 
ings are used in a variety of 
medium and high temperature ap- 
plications, including space heater 
combustion chambers, ovens in- 
cinerator interiors, mufflers and 
exhaust systems, electrical equip- 
ment, heat exchangers, high pres- 
sure steam lines, furnace casings, 
are light refiectors and gas range 
shields. 

Applications for jet aircraft and 
rockets are foreseen for an ex- 
perimental coating consisting of 
silicone resin, ceramic frit and 
pigment. The coating reportedly 
can be used to 1000 F. 


Sodium silicate 

Stainless steel powders and 
sodium silicate (water glass) are 
combined in a baked coating that 
protects base metals against high 
temperatures, and oxidation and 
combustion products. The dried 
film, which is extremely hard and 
remains unchanged at 1500 F, 
welds to the base metal at 1700 F 
and will not flow at 2000 F. Princi- 
pal applications of the coating are 
the sealing of firewalls in aircraft 
engine compartments, and protec- 
tion of JATO exhaust tubes. 

Besides stainless steel, powders 
of copper, nickel and chromium 
have been used in conjunction 
with sodium silicate. These coat- 
ings are used in the heat treat- 
ment of alloy steels both as an 
anti-seizing compound and for 
protection against carburization 
or decarburization. 





Based on a paper presented before the High 
Strength High Temperature Materials for 
Standard Parts Symposium, Dallas, Tex., 
June °57. 
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These products were 18-8, are now made from the 200 series 
















































































Trailer truck body made by Budd Co. 





Although the chromium-nickel- 
manganese stainless steels have 
been in limited use for many 

years, they were only recognized 
as a new standard class, the 200 
series, in 1955. Since that time, 
these steels have received wide 


a» acceptance. Production increased 
How the 200 Series from 1900 tons in 1955 to about 
25,000 tons in 1957; the 200 
series were the only grades of 
f stainless that showed a pro- 
- duction increase last year. 
om pa reas Wil Experience gained through con- 
tinued research, testing, and use 
| of the 200 series steels has 


| . proved that they are for the 
- 18-8 Stainless Steel | 2.2 eos: 
| the steels for which they were 


once considered alternates. It 





























has been variously estimated 1 
that 75 to 90% of the uses of é 
by George A. Sands and M. B. Keady, 18-8, types 301 and 302, can be 

Electro Metallurgical Co., Div. of Union Carbide Corp. completely served by types 201 , 
and 202. : 

of 
ing 

Ta 
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| | tak 
| Nominal Comp, % Yield Tensile Elong ser 
Type os vv Strength Strength, | (2 in.), Rockwell the 

+. ead C (0.2% offset), 1000 psi % Hardness ; 

* Ni} Mn | maxy | 1000 psi es 

| | | | hig 

Be iRise ee 17 4.5 6.5 | 0.15 | 55 115 | 55 B90 an 
ST eee er Te 17 7 2.0max | 0.15 | 40 110 60 B85 du 

_—— . th 

i ocRad do « athens wwnd« AW 18 5 | 8.5 0.15 | 55 | 105 | 55 | B90 : 
Base eis sell Sole ay 18 g | 2.0 max 0.15 | 40 90 | 50 B85 OW 














| 120 « MATERIALS IN DESIGN ENGINEERING 
Formerly Materials & Methods 





Hubcap made by Delchrome, Inc. 


Roller chain made by Marmon Products Co. 


Telephone drop wire clamp made 
by Reliable Electric Co. 








1. Strength is a 
little higher 


Typical mechanical properties 
of the 200 series and correspond- 
ing 300 series steels are given in 
Table 1. All of these steels are 
fully austenitic. As shown in the 
table, tensile properties of the two 
series are comparable, although 
the yield strengths and hardness- 
es of the 200 series are somewhat 
higher. This increase in strength 
and hardness does not reduce the 
ductility, and in some applications 
the higher strength is advantage- 
ous. The standard strength ranges 


in which the 300 series grades are 
supplied can be duplicated in the 
200 series. 


2. Corrosion resistance 
is about equal 


The 200 series steels are com- 
parable with the corresponding 
300 grades in atmospheric expo- 
sure and under oxidizing con- 
ditions. Investigation of the 
corrosion resistance of chromium- 
nickel-manganese grades in vari- 
ous industrial environments is 
still progressing. Some of the re- 






sults of comparative tests of 200 
and 300 grades are shown in 
Teble 2. It is apparent that the 
200 series steels are as resistant 
in many of these environments as 
types 304, 316 and 347. 


3. Fabrication is 
comparable 


Forming—In virtually all in- 
stances, the 200 series steels can 
be formed in the same manner 
and with the same equipment as 
the 300 series. In forming opera- 
tions such as brake bending, 
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draw-bench forming and roll 
forming, types 201 and 202 are 
identical with 301 and 302 except- 
ing that a little more power is 
required because of the higher 
yield strengths. In some cases, 
lighter sections can be used be- 
cause of the higher strength of 
the material. 

Welding—tThe 200 series steels 
have good welding characteristics, 
and the welds exhibit high tough- 
ness at room as well as subzero 


temperatures. All welding pro- 
cedures that have been found suc- 
cessful for the 300 series can be 
applied to the 200 series. Spot, 
seam, projection, inert gas and 
metal are welding can be per- 
formed with ease, producing 
sound welds. Actually, the 200 se- 
ries offers slightly increased re- 
sistance to intergranular corro- 
sion (caused by carbide precipita- 
tion during welding) than the 300 
series. 


Finishing—Finishing types 201 
and 202 by abrasive grit polis 
ing, buffing and flash plating 
easily and economically 
plished. The 
methods are us 


accor! 


The fact that the 200 s 


series. 


ries steels are slightly harder than 
should simplify po!- 
ishing somewhat. In as-rolled fin- 
ishes and general surface appear- 
ance the steels are similar to the 


other grades 


corresponding type 300 alloys. 


TABLE 2—CORROSION RATES OF STAINLESS STEELS: 200 SERIES VS 300 SERIES 


same materials and 
ed as for the 309 


























Exposure Corrosion Rate, in./year 
Environment | Approx Time, Chromium-Nickel | ae 
Phase Temp, F hr is a tote 
| | | | 
| | Type 304 | Type 316 | Type 347 | Type 202 | Type 201 
Agricultural Chemical (preparation)................. Liquid. ....| — a... _ Nil | — | — 0.2728 
a | | | en Ni =| Nil =| ON _ 
| Vapor......| 212........| 744... Nil Ni | oN | ONG 
Dimethoxybutane (crude)... .............00..... | Liquid... ..| 265........] 48.. 0.0002 0.0002 0.0003 | 
Distillation | | 
FROIN. acu biaiinande tn egds Wi «cath cess ecg | Liquid.....| 400....... 1080... 0.008 : ~ — 0.0016 
Vapor......| 400... 7 1080. . 0.002 Nl | — = 0.0002 
Acetic Acid-Acetic Anhydride (crude).............. | Liquid... .. : as: |6lUe 0.0711© | 0.0134 | 0.0843 — 0.1041 
| Vapor...... care 0.0485° | 0.0174 | 0.0733 | — | 0.0675 
Alkyl Aldehyde (crude).......................... Liquid... ..| 265.. | 480........] 0.0142" | 0.004" | — | — 0.0163° 
Vapor......| 250... | 480... 0.0917 | 0.0043» | a 0.0647 
High Boiling Ketone........... eis 5 8 ere | Liquid...... & Seer | 163... 0.0134 0.0020 0.0361 — 
| Vapor......| 265........| 208. 0.0026 0.0003 - 0.0090 — 
Higher Organic Anhyride........................ | Liquid. ....| 410.. 156 0.0474° 0.0072" 0.0226' 0.0304: 
| Vapor......| 355.. | 322 0.0071 0.0045 0.0002 - 
“Organo’’-Nitrile (in presence of water)...... Liquid . | 220.... 3624. Nil Nil Nil Nil 
Evaporation of Alkyl Sulfate | 
I Mes cs ici Si scletexias < dag saaee | Vapor......} 120... 192.. 0.0083 _ 0.0179 
ss Ts ip erecaidie + daaseeaehce tal | Vapor......} 160....... | 192.. 0.0001 0.0001 
Tn 0 ack a ckedhaendia +cseadeks | Liquid ‘, eee) 3 0.0086 0.0183 
RES ome a eg | Liquid .| 160........} 192. 0.0001 0.0002 - 
Hydrogen Sulfide at High Temperature | 
Middle Oil Dist. Sys. (feed tray)................... Liquid .| 480-645... .| 1296. | 0.0453° . 0.0263 | - 0.0155 
Middle Oil Dist. Sys. (tray No. 2).................. | Liquid .| 480-645... .| 1016... <0.0001 <0.0001 — ~— < 0.0001 
Middle Oil Dist. Sys. (vent)..................00... Vapor......| 480-645....| 1224.... Nil _ Nil — Nil 
Light Oil Dist. Sys. (top of col).................... Liq-Vap....| 300-680... .| 2415.... Nil Nil —-— | _ 
Heavy Oil Dist. Sys. (top of col)................... Liq-Vap....) 570-645... .| 2415... Nil-0.0005 Nil — | WH | - 
Dewatering Still Kettle.....................00008: Liquid... .. ee | Nil Nil a | | oO 
Product Storage Tank (vapor space)............... Vapor...... Ambient | 1224.... Nil -~ FL @ hie | Nil 
Organic Acid, Unsaturated (preparation)............. Liquid..... — | 696..... Nil Ni |; — iat Nil 
Oxidation of Aldehyde to Organic Acid............... a 5 Se 0.0007 Nil — | — | 0.0002 
Purge of High Boiling Ether with Hydrogen Chloride...) Liquid.....| 212....... : Vee 0.0050 0006 | — | = 0.0062 
Reaction 
Esterification with Sulfuric Acid Present............ a. a... — 0.0329 | . — 0.9979 | — 
Esters Using Unsat. Organic Acid with Sulfuric Acid.| Liquid... .. — ee 0.0013 Nil | 0.0016 0.0002 | Nil 
rie. cis cccicnaes Liquid.....| 250........ .....«. Nil | Me bo | Nil 
Hydrocarbon-Carbon Dioxide...................... Liguid.....) GOB........ ey Nil Nil —- | Bit-=- 
Vapor...... a Nii | Nil — Nil — 
Liquid..... aR ics cs Nil =| SON _ Nil — 
Vapor...... RS Ee eS Nil Nil — Nil -- 
IND FID DI ow on boop cccc tdcwccees voce Lewd... ...] 196........ _ ere 0.0231 0.0137 — 0.0190 -- 
Storage | 
Agricultural Chemical Water Sol’n................. Liquid..... Room ss a kak Nil — -— | —_ Nil 
High Boiling Ether-Hydrogen Chloride Sol’n (dry)...| Liquid..... Room SS sas sad 0.0064 0.0017 —_ |; — 0.0048 
High Boiling Ether-Hydrogen Chloride Sol’n (wet)...| Liquid..... Room Sear reea 0.0068 0.0035 —_ |; — 0.0030 
Insecticide Water Sol’n. .................000 eee. Liquid..... Room ESE eee Nil — _ 0.00 1 — 
I d,s cbxnicnh b-dbasbcathbocess Liquid..... a tals 0's ale 0.0006 0.0003 — 0.0010 — 























*Average of four exposures. “Average of two exposures. *Type 304L. 
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Test panels of chromium-nickel-manganese stainless steels have been exposed 
to atmospheric corrosion for 25 years. 


Development 
of the 200 Series 


The chromium-nickel-manga- 
nese stainless steels, designated 
recently as the 200 series by the 
American Iron & Steel Institute 
(AISI), are based on research 
started more than 25 years ago 
by Electro Metallurgical Co. It 
was discovered that a fully aus- 
tentitic steel containing at least 
16% chromium requires only 4% 
nickel for optimum corrosion re- 
sistance under oxidizing condi- 
tions. As a result, a series of 
austenitic steels was developed 
in which manganese and nitro- 
gen replaced approximately half 
the nickel. This combination of 
elements helps maintain the 
austenitic structure; the corro- 
sion resistance is provided by 
the chromium and nickel con- 
tent. Test samples of these early 
steels, placed in racks for at- 
mospheric corrosion tests in 1932 
in New York City are still in 
excellent condition after 25 years 
of exposure (see left). 





4. Cost is less— 
availability, better 


The 200 series steels have a 
definite price advantage over the 
300 series steels. Although the 
difference amounts to only about 
14%4¢ per lb for the directly com- 
parable grades (201 vs 301 and 
202 vs 302), the difference be- 
comes significant with other 
grades. For example, type 202 in 
rod form averages 5¢ per lb less 
than type 304. In sheet form, 
the differences are considerably 
greater. 

The present availability of 
nickel is expected to have little 
bearing on the acceptance of the 
200 series. In times of high pro- 
ductivity and because of the many 
important nickel-containing stra- 
tegic alloys, the metal could again 
become critical. Manganese, on 
the other hand, is readily avail- 
able. 








Typical Products Made of the 200 Series 


Automobile roofs and 
trim 

Automobile wheel 
covers 


Beer barrels 

Cable terminal ground 
strips 

Capacitor cases 

Cheese hoops 

Coal chutes 

Coffee makers 

Cookware 

Cooling coils 

Cream separator disks 


Dairy tank trim 

Dial springs 
Dispensary cabinets 
Door push plates 


Doorknobs, locks and 
pulls 


Doors 
Drinking cups 


Dry blenders 


Electric range burner 


supports 


Electrical service 
wedge clamps 


Elevator panels 


Flatware 


Fruit juice extractors 


Hospital cups Soda fountain mixing 
Ice machine parts sia dtd , 
Kitchen sinks — ay ee 
lean tools Syrup containers 
Milk cans Table tops 
Milk-holding tanks Tea kettles 
Milking machine parts Pyaijer truck bodies 
Mixing bowls Wash fountains 
Orange juice tank Washing machine 
truck linings parts 
Ornamental tubing Window frames and 
Paper towel dispensers  flashings 


Pipe couplings, clamps Windshield wiper 


and joints 


Piston ring expander- 
spacers 


Playground slides 
Range hoods 
Refrigerator doors 
Rotisseries 

Safety belt hardware 
Shoe fasteners 


blades 
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Better Fluids => 


ILICONE FLUIDS» 


: 


| 
| 


t 
i 





Poorer Fluids »> 


Viuch Poorer Fluids > 





for High Temperatures 


SILICONES vs OTHER FLUIDS: 


HOW THEY 


RATE. 





212 F 


Lubricity 


300-400 F 


Thermal Stability Oxidation Stability 


500-700 F 


Viscosity- Temperatue 
Characteristics 





Petroleum; diesters; 
chlorinated biphenyls; 
orthosilicates; Versi- 
lube 81717; polyglycol 


Diester; chlorinated 
biphenyls; orthosili- 


Versilube 81717; some | Silanes; silphenylenes; | Chlorinated biphenyls: 
petroleum with addi- | chlorinated biphenyls; | silanes; methyl-pheny| 


Methy! silicones 


cate; petroleum; | tives 
Versilube 81717; poly- 
glycol 
VE R S tt LU B CE F 





aromatics; methyl- 
phenyl silicones; 
methyl silicones 








Silanes; polynuclear | Silanes; polynuclear 


aromatics; methyl- chlorinated biphenyl 
phenyl silicones; 
| methyl silicones 





orthosilicates; polygly- | cates 
cols; silanes; methyl- | 
| phenyl silicones; | 
| methyl silicones | 


Diesters; petroleum; | Petroleum; diesters 


| Polynuclear aromatics; | Polyglycol; orthosili- | Some petroleum 


polynuclear aromatics | silicones; polynuclear 


aromatics 


- 5 0 —+ 





Diesters ; orthosilicates ; 
petroleum; polygiycol 


Petroleum; polyglycol: 
diester ; orthosilicate 


Chlorinated biphenyls: 
silanes; polynuclear 
aromatics 





New | 


Lubricants 
Hydraulic Fluids 





by E. D. Brown, Jr., Silicone Products Dept., General Electric Co, 


Three new silicone fluids 
can be used as hydraulic 
fluids and lubricants over a 
service temperature range 


of -65 to 700 F. 


™@ The importance of these new 
trademarked Versilubes, 
lies in a compromise of proper- 
ties. Though many other lubri- 
cants and hydraulic fluids are su- 
perior to the silicones in several 


fluids, 
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individual requirements, no other 
fluid offers the favorable compro- 
mise that the silicones do in the 
critical properties required for op- 
eration at extreme temperatures. 
The new fluids are _ chloro- 
phenyl-containing methy] sili- 
cones. A family of three fluids has 
been developed to meet the differ- 
ing property requirements of en- 
gine lubricants and _ hydraulic 
fluids. Each fluid has specifically 
tailored properties. Versilube 
81717 provides maximum _lu- 
bricity, F-50 provides maximum 
thermal stability, and 81644 has 
maximum oxidative stability. 


DESIGN ENGINEERING 
Formerly Materials & Methods 


Lubricity 

Lubricity is the primary re- 
quirement of engine oils and the 
second most important require- 
ment of hydraulic fluids (see pie 
charts). Lubricity has always 
been one of the poorer character- 
istics of silicone fluids in general. 
Where temperatures are 
within the range of conventional 
lubricants, applications for sili- 
cones are limited to those requir- 
ing good _ viscosity-temperature 
ratios and/or chemical inertness. 
As service temperatures increase, 
the relative lubricity of silicones 
improves substantially. This im- 
provement is shown in the table 
which compares various _lubri- 
cants with F-50, the general pur- 
pose Versilube, over various temp- 
erature ranges. 

At 212 F, lubricity of the silli- 
cones is relatively poor. From 300 
to 400 F Versilube 81717 becomes, 
by comparison, a much better lu- 
bricant than the other fluids. In 
the 500 to 700 F range those 
fluids which were not particularly 
good lubricants at the lower temp- 
eratures have not improved; those 
which were merely acceptable 
have beeome unusable. The only 
fluids with sufficient lubricity for 
service over this temperature 


service 
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Fig 5—Viscosity-temperature. 


range are F-50, 81717 and some 
petroleum lubricants with addi- 
tives. 

Measurements of lubricity de- 
pend on the tests used; results 
here are based on wear and load- 
bearing tests. For actual wear 
prevention all of the Versilube 
fluids are satisfactory at all temp- 
eratures, though the load limit for 
F-50 is not particularly high 
(about 40 kg at 212 F) and drops 
with temperature. Fluid 81717 
will carry loads as great as 120 
kg at 212 F and 40 kg at 700 F 
with the same wear-preventing 
characteristics as those of F-50. 
Therma! stability 
For most fluids, thermal sta- 
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Fig 4—Oxidation rate at 500 F. 
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Pe = petroleum 
Di = diester 
KEY: Or = orthosilicate 
Si = silicone (Versilube) 


Ch = chlorinated aromatic 


bility and oxidative stability rep- 
resent the same characteristic. 
With silicone fluids, they are actu- 
ally two different properties be- 
cause of the dual role of the sili- 
cone molecule as both an organic 
and inorganic material. 

Under strictly thermal condi- 
tions (i.e., heat but no oxidative 
conditions) the silicone molecule 
is attacked at the inorganic sec- 
tion and like all polymers tends 
to assume its lowest energy state 
—in this case the cyclic trimer. 
Fortunately, the product of ther- 
mal breakdown (the cyclic tri- 
mer) is nontoxic, non-abrasive, 


volatile at 700 F and soluble at 
room temperature. 


The table on p 124 compares 
the thermal stability of F-50 fluid 
with that of other fluids. The only 
materials with better thermal sta- 
bility than F-50 are those which 
are unusable because of their vis- 
cosity-temperature characteristics 
and their poor lubricity. The ther- 
mal threshold temperature (the 
maximum temperature at which 
no thermal degradation occurs) 
for the silicone fluids is 600 F. 
Maximum operational time at high 
temperature is 12 hr at 700 F at 
atmospheric pressure, or 50 hr at 
700 F under 1500 psi pressure. 

Fig 1 compares the thermal sta- 
bility (in terms of thermal thresh- 
old temperature) of the silicones 
with four other lubricants. Be- 
yond the 600 F absolute stability 
temperature of silicones, useful- 
ness ot the fluids is limited by 
factors such as time or tempera- 
ture. These factors can be used to 
define practical stability. Fig 2 
compares the useful life of the 
silicone fluids at 700 F with life of 
other lubricants. Breakdown rate 
for silicones increases with temp- 
erature to a rate of 2% per hr at 
700 F. 

Thermal stability of silicone 
fluids is actually promoted by the 
conditions under which a hydrau- 
lic system operates, i.e., pressures 
up to 5000 psi. Pressure reverses 
the reaction of the fluid that 
forms the cyclic trimer; at pres- 
sures above 1500 psi the long 
chain polymer is reformed. 
Oxidative stability 

Under oxidative conditions the 
organic portion of the silicone 
molecule is attacked, removing the 
methyl side unit in a _ reaction 
forming formaldehyde. The reac- 
tion leaves an oxygen crosslink 
which increases the viscosity of 
the fluid. The temperature at 
which this reaction starts is called 
the oxidation threshold tempera- 
ture. The accompanying table 
compares the composite oxidative 
stability of F-50 with that of 
other fluids. The only fluids better 
than the silicones are those which 
are unusable from other stand- 
points. 

The oxidative threshold temp- 
erature for F-50 is 430 F; for 
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There is a similarity in the 
properties required of high tem- 
perature engine lubricants and 
high temperature hydraulic 
fluids. However, the relative im- 
portance of the properties differs 
substantially for the two uses 
(see accompanying pie charts). 

There are six critical proper- 
ties—three for hydraulic fluids, 
three for lubricants—which 
must meet design requirements. 
Deficiencies in these basic prop- 
erties cannot be compensated 
for by variations in equipment 
design. In descending order of 
importance they are: for hy- 
draulic fluids, 1) thermal sta- 
bility, 2) lubricity and 3) good 
viscosity-temperature character- 
istics; for lubricants, 1) lubrici- 
ty, 2) oxidative stability and 3) 
thermal stability. The impor- 
tance of these properties can 
better be understood when the 
conditions of the systems in 
which the fluids operate are 
understood. 


Hydraulic fluids 

Hydraulic fluids operate in a 
sealed system and can be kept 
from contact with oxidizing at- 
mospheres. Thus resistance to 
breakdown caused by heat, not 
oxidation, is critical. Hydraulic 
fluids must also have sufficient 
lubricity to prevent galling, 
tearing and excessive wear of 
pump parts, servos, actuators 
and minor equipment. 

Viscosity characteristics of the 
fluid must be such that it can 
be pumped under pressures as 
high as 5000 psi at high tem- 


3-Viscosity 


1-Thermal 
stobility 








Hydraulic fluids 
(—30 to 700 F) 





What Properties Are Important? 


peratures and still be fluid at 
low temperatures. Viscosity at 
low temperatures ideally should 
be kept low, as high viscosities 
mean large lines, which in turn 
mean added weight, a vital prob- 
lem in aircraft design. 


Lubricants 

Lubricity is of primary im- 
portance in engine lubricants, 
since lubricity failure can result 
in immediate disaster. Load 
bearing conditions can involve 
sliding contacts, gears and roller 
and ball bearings. 

Oxidative stability is critical, 
since large bearings are lubri- 
cated by jets which force fine 
streams of fluid to the sur- 
faces, mixing the fluid with high 
temperature air. Also, scavenge 
pumps returning fluid draw air 
as well as the fluid. This com- 
bination of continuous and un- 
avoidable exposure to air plus 
high temperatures and agitation 
creates ideal conditions for oxi- 
dation degradation. This degra- 
dation creates cokes, varnishes 
and sludges which can plug or 
reduce orifice openings and im- 
peril bearing surfaces. 

Where “throw away” systems 
are not possible, thermal sta- 
bility must be sufficient to allow 
mission completion. 


Hydrolytic stability 
Hydrolytic stability is another 
important property of fluids for 
hydraulic or lubrication service. 
Nothing surpasses the silicones 
in resistance to chemical re- 
action with water; they will not 
form sludges, acids or gels. 








2- Oxidative 
stobility 







3-Thermal 
stobility 


Foaming 





Engine oils 
(—65 to 700 F) 
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81717 it is 450 F, and for x16 14 
it is 510 F. Fig 3 compares s 
cones with other fluids in ter 
of oxidative threshold tempe: 
tures. Fig 4 shows the rate of o 
dation at 500 F. Even when o 
dation begins to occur in silico 
fluids, the oxidation rate is « 
tremely low, i.e., less than one- 
tenth the rate of most other fluids 
Also, for oxidation to occur and 
continue, a certain minimum pro- 
portion of oxygen in the atmos- 
phere is required. For F-50 at 500 
F, 9% is required; at 600 F, 7%: 
and at 700 F, 5%. 
Viscosity-temperature 
characteristics 

The viscosity-temperature char- 
acteristics of the silicone fluids 
are one of their most outstanding 
properties. In the table, those 
fluids listed as poorer than F-50 
qualify for even this poor rating 
only because they contain viscos- 
ity index improvers. Those listed 
as much poorer are _ unusable. 
Most of them are solids at room 
temperature or slightly below. 

Viscosity-temperature relation- 
ship of silicone fluids is so much 
better than that of even the best 
petroleums that the standard unit 
of viscosity measurement, vis- 
cosity index (a comparative ratio 
for petroleum fluids), is not ap- 
plicable. A new measurement, 
viscosity-temperature coefficient 
(VTC) has been devised. It is 
computed as follows: 


7 visc at 100 F — visc at 212F 
si visc at 100F 


The lower the VTC value, the 
better the fluid’s viscosity-temp- 
erature relationship for lubrica- 
tion and hydraulic use. All the 
Versilube fluids have the same 
VTC value—about 0.60. Fig 5 
compares the VTC of silicone 
fluids with that of several other 
fluids. 

Absolute viscosities of fluids at 
low temperatures are important 
in design of hydraulic systems 
since they affect the size of lines 
and thus the weight of the sys- 
tem. The silicone fluids come the 
closest of any hydraulic fluids to 
meeting the requirements of air- 
craft designers in this regard. 
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1957-58 ANNUAL 


Materials in Design Engineering 


Awards Competition 


for the Best Use of Materials in Product Design 


@ ABOUT THE COMPETITION The object of this competition, begun last year, is to 
encourage sound, imaginative and progressive use of engineering materials in the design 
and redesign of industrial and consumer products. The editors of this magazine impose no 
rigid restrictions on the procedures or criteria used by the judges in determining the award 
winners. However, the following factors are certainly among the most important ones: 
1) importance of materials selection in the design, 2) degree of competence and thorough- 
ness shown in materials selection, 3) degree of success achieved in meeting service require- 
ments or improving old design, and 4) significance of entry in terms of setting new trends 
in use of engineering materials. In order to insure fair consideration of entries requiring 
a smaller scale of design and development than major entries, the judges split all entries 
into two groups, depending upon their complexity, and evaluated each group separately. 
Therefore, the award winning products discussed on the following pages cover a wide range 
of size and complexity. The complete list of award winners appears on page 142. 


























Tailpipe made from 0.002-in. type 321 stainless steel sheet welded to No. 1 corrugation of the same material. The 








cylinder is stiffened radially by ring bands of steel 0.030 in. thick and % in. wide spaced about 2 ft apart on centers. 
This design weighs 14.7 lb, compared to 35 lb for earlier design; weight saving is 58%. 


Paper-Thin Steel Sheet 
Cuts Weight of Aircraft 





In the summer of 1954 Ryan 
Aeronautical Co. began a study 
of airplane structure having 
good stiffness and the good 
high temperature characteristics 
needed for supersonic flight. A 
weight penalty was expected and 
considered justifiable in order to 
achieve satisfactory structure. 

During this study, Ryan tried 
to achieve the desired rigidity 
by means of honeycomb, foam, 
posts and closely spaced stiff- 
eners. In every case, the weight 
penalty appeared to be too 
severe; as a result, the study 
quickly became a battle to re- 
duce weight. 

In minimizing weight, all of 
the structure must be consid- 





Background 


ered. Such things as _ joints, 
attachments, glue and excessive 
core material add weight (for 
example, a single glue line alone 
is equivalent to a sheet of alu- 
minum 0.006 in. thick). 

Among the promising con- 
cepts abandoned were resistance 
welded honeycomb and a sand- 
wich material with cone shaped 
posts. Unlike the skin-corruga- 
tion concept described in this 
article, these materials failed to 
meet two important criteria 
established by Ryan: 1) the 
material must work to a stress 
near its yield strength in light 
load areas, and 2) it must carry 
the same basic design into the 
high load structure. 
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@ Aircraft structures that are 
strong, yet much lighter than 
heretofore, are the result of a new 
design concept developed by Ryan 
Aeronautical Co. The concept util- 
izes thin steel foil—on the order 
ot 0.001 to 0.005 in. thick—stiff- 
ened locally with miniature corru- 
gations joined to it by spot weld- 
ing. 

This new type of design grew 
out of a search by Ryan for an 
aircraft structure with good stiff- 
ness and good high temperature 
characteristics — a search that 
quickly evolved into a battle to 
reduce weight (see accompanying 
box). 


Objectives and results 
According to Bruce Mitchell, 
Ryan’s structure chief, the only 
way to make a weight comparison 
between the skin-corrugation type 
of design and the more conven- 
tional skin-stringer or honeycomb 
designs is to compare direct calcu- 
lations of the total material used 
in comparable designs intended 
for the same purpose. The de- 
signer can be sure weight is a 
minimum if the design 1) uses a 
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Panels have Zee stiffeners made from 0.006-in. 17-7PH 
steel welded to 0.010-in. 17-7PH steel skins at spacings of 
% to1%4 in. These panels were formerly made with brazed 


honeycomb. Weight saving is 18%. 





material that has a high strength- 
weight ratio, 2) develops stresses 
near the yield strength of the 


material, 3) achieves a_ taper 
effect in material that matches 
the applied load for the primary 
structure, and 4) uses a support- 
ing structure containing the least 
material needed to prevent buck- 
ling of the primary load members. 

Ryan has made design studies 
on existing structures following 
the methods outlined in this 
article. In every case a large 
saving in weight was easily made; 
in several cases, weight was cut 
in half. These studies included 
structures formerly designed for 
aluminum, titanium and_ steel. 
Some of these parts have been 
built and are shown in the ac- 
cempanying photos. 

Why steel? 

Designing for minimum weight 
requires that much of the mate- 
rial be extremely thin. Steel is 
the only high strength material 
presently available in extremely 
thin sheet; it can be rolled into 
sheets as thin as 0.001 in. 
Although a number of steels are 








Firewalls made from 0.002-in. type 321 stainless steel 
sheet welded to No. 1 corrugation made from the same 
material. Original plan called for 0.016-in. firewall. 


M/DE Award Winners 





Weight saving is 60%. 





First Award 
RYAN AERONAUTICAL CO. 





satisfactory, precipitation harden- 
ing stainless steel 17-7PH is par- 
ticularly desirable for use as thin 
sheet because it can be heat 
treated without scaling. Moreover, 
it has good high temperature 
properties, it has exceptionally 
good forming and welding char- 
acteristics, and it is relatively 
cheap. Annealed at 1750 F, this 
alloy has 45,000 psi yield strength 
and 35% elongation. Precipitation 
hardened and aged at 950 F, it 
has 200,000 psi yield strength, 
240,000 psi tensile strength and 
5% elongation. 

Fig 1 compares 17-7PH on a 
strength, weight and temperature 
basis with 6AI-4V titanium alloy, 
7075 aluminum alloy and HK31XA 
magnesium alloy. This comparison 
is made with compression yield as 
a limit because that is the major 
design limitation. The chart shows 






that if the steel were to match 
the strength-weight ratio of tita- 
nium at room temperature it 
would have to have a _ yield 
strength of 250,000 psi—consider- 
2bly above its actual strength. 
Although 17-7PH falls short at 
room temperature, the difference 
in strength-weight ratio between 
it and titanium becomes less as 
temperature increases. At 700 F, 
where the steel has a yield strength 
of 160,000 psi, the two materials 
are about equal. Moreover, much 
of the theoretical advantage of 
titanium at room temperature is 
lost because of practical consid- 
erations: the titanium alloy is not 
available in sheets thinner than 
0.025 in., it is not easily welded 
or formed, and it is initially very 
expensive. 

Why corrugations? 


A room temperature yield 
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Corrugation 








PROPERTIES OF CORRUGATIONS ALONE 
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. 10° _— 0.003 0.227 0.00633 0.00001800 0.0533 191,000 50,000 
ane 0.006 0.227 0.01243 0.00003415 0.0524 200,000 200,000 
Q0/8 | 
k-+_9.050 
oe RE mn 0.001 0.324 ' 0.00210 0.0000123 0.0767 17,000 2,300 ; 
— - oy: 0.003 0.324 0.00626 0.0000362 0.0760 151,000 21,000 
0.006 0.324 0.01240 0.0000704 0.0753 200,000 87,000 
0.009 0.324 0.01868 0.0001047 0.0748 200,000 199,000 





The Corrugations: Design aid Properties 


Design 


The design of the miniature corrugations was a com- 
promise between theoretical and practical considerations: 
1. Symmetry of the corrugations is necessary for the 
details of structural assembly. 
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2. The 0.050-in. width of the flat face was dictated by 
welding requirements. 

5. Tests indicated enough fixity in the corners to per- 
mit a K factor of 5.3 in the buckling formula. 

4. Corrugation depth was determined by the require- 
ment for non-buckling up to 200,000 psi stress. 

5. Pitch was based on the non-buckling limits of a skin 
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O = 700F 
= 800F 
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Relative Cross-Sectional Area for Same Weight, sq in. 


Fig 1—Strength-weight-temperature comparison of four materials 
with compression yield strength as the limit. 





strength of 200,000 psi means 
that a strip of 17-7PH 1 in. wide 
and 0.001 in. thick can carry an 
axial load of 200 Ib. In order to 
exploit the full strength of the 
material it was necessary to de- 
vise ways of 1) stabilizing the 
sheet for compression loads of 
this magnitude, or 2) collecting 
the load and concentrating the 
material until stabilization is 
possible. 

Tests showed that the buckling 
formula Fon = KE (t/b)? holds 
true for thicknesses at least as 
low as 0.002 in. Calculations indi- 
cated that if, for example, non- 
buckling at a stress of 200,000 
psi was desired in a 0.004-in. skin, 
stiffeners could not be _ spaced 
more than 0.09 in. Since practical 
considerations rule out the use of 
individual stiffeners spaced closer 
than % in., it was necessary to 
consider use of miniature corru- 
gations. Three standard corru- 
gations were developed, as ex- 
plained in the box above. 
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PROPERTIES OF CORRUGATION WITH SKIN 
bi , | | 
t. | 7 A/in. e | 6 ox) * Pin | F (skin) 
— | 

- 0.001 0.001 0.00285 0.0268 0.0533 | 0.00000257 | 0.0300 | 4,500 

0.004 | 0.002 0.00768 «=| =—(0.0221 0.0583 0,00000634 | 0.0287 72,000 

0.007 0.003 0.01248 | 0.0227 | 0.0580 0.00001016 | 0.0286 200,000 

~~ 9.001 | 0.001 0.00315 0.0575 | 0.1095 0.000108 | 0.0585 2,000 

0.004 0.002 0.00824 | 0.0457 0.1243 | 0.0000267 0.0570 32,000 

0.008 0.004 0.0164 0.0473 0.1267 | 0.0000539 0.0573 130,000 

0.009 0.005 0.0194 0.0514 | 0.1236 0.0000660 0.0583 164,000 

0.010 0.005 0.0204 | 0.0499 | 0.1261 | 0.0000699 0.0585 200,000 

~~ 9001 =| ~—s(0.001 0.00310 0.0855 0.1655 0.0000230 0.0862 1,000 
0.004 0.002 0.00819 0.0672 0.1868 | 0.0000573 0.0837 16,000 | 
0.008 | 0.004 0.01632 0.0695 | 0.1885 | 0.0001155 0.0840 | 64,000 
0.010 0.005 0.0204 0.0713 0.1887 0.0001452 0.0844 100,000 | 
0.012 0.006 0.0244 0.0727 0.1893 | 0.0001751 0.0847 144,000 | 

0.014 0.007 0.0284 | 0.0738 0.1902 | 0.0002048 0.0850 196,000 
0.016 0.008 0.0324 0.0755 0.1905 | 0.0002372 0.0855 200,000 | 
=: | 
of twice the thickness of the corrugation material. Properties | 
6. Practical considerations required that the number The above table gives the allowable buckling stress in | 
of standard sizes be limited. Corrugation No. 1 has a the web, as well as the section properties, for the thinnest | 
top gage limit of 0.003 in., No. 2 a gage limit of 0.006 in., and thickest of each of the three standard types of cor- 
and No. 3 a limit of 0.009 in. Corrugations larger than rugations. It also gives the section properties of some | 
. No. 3 are not desirable because stiffeners become prac- typical skin-corrugation combinations for each of the | 
tical for stiffening sheet above 0.016 in. three types of corrugations. 

40 |! ne ee T , . te et 


Design of structure 


: Covering—The corrugations are b 7x3 = 0.007-in. skin with 0.003-in. corr. =“ 
, too shallow to have the good eee Applies when skin critical 

, column characteristics necessary manm== Applies when corr. critical 

: 


to resist pressure loads, and in 
most cases it is not practical to 
e provide enough supports to reduce 
column length to the extent 
3 needed for high stress. However, 
, the combination of miniature 
; corrugations welded to thin skin 
has good bending stiffness in one 
5 direction and can be used very 
effectively to beam the pressure 
loads to the spars. 
Allowable pressure loading for 
the various skin-corrugation com- 

















) binations has been calculated from 

’ section data such as that shown 

. in the box (p 130). This pressure ' 

loading is based on a unit width | > 4 6 8 10 20 40. 60 80 100 
of beam parallel to the corruga- W, psi 

tions and passing over many sup-—— ¢ ig 2—Allowable pressure loading for No. 1 corrugation. 


ports. Maximum moment at mid- 
span and over the supports is: 
M = WL2/12, where W = load, been assembled graphically, mak- combination of pressure load, 
psi; L = length of span, in. Re- ing it possible to determine quickly corrugation type, skin gage and 
sults of these calculations have the required spar spacing for any corrugation gage. Fig 2 is one 
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Fig 3—Three typical spar designs. 
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Fig 4—Stabilizing force for com- 


pression cap. 





Fig S—Corrugations are welded to skins by a multi-wheel spot welding machine 
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such graph for No. 1 corrugation. 

For example, assume a pressure 
loading of 10 psi on No. 1 skin- 
corrugation combination. For a 
skin gage of 0.005 in. and a corru- 
gation gage of 0.003 in., the re- 
quired spar spacing is 6 in. As 
Fig 2 indicates, this pressure 
loading could also be withstood by 


a combination of 0.004-in. skin, 
0.002-in. corrugation and 4-in. 
spar spacing. Since the total 


weight of the structure must in- 
clude the spar and rib weights, 
many trials are necessary to 
arrive at the most efficient combi- 
nation. 

Supporting structure—In order 
to use the high strength steel 
efficiently the stiffened foil con- 


touch-up, by a hand poke-type spot welder (right). 
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struction must be carried into all 
of the supporting structure. 

For example, note the typical 
spars shown in Fig 3. Assume 
first the usual case where at the 
spar tip the shear load is practic. 
ally nil and the spar bending 
moment is zero. The shear web 
starts as a 0.001-in. thick corrv- 
gation and is attached to the spar 
cap by two attached angles for 
stability (3a). Following the spar 
inboard we find the shear load 
increasing and forcing an increase 
in the corrugation gage, the addi- 
tion of a sheet (3b), or both. A 
further increase in shear may re- 
quire the addition of a second 
sheet (3c), and extremely high 
shear loads may require use of 
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stiffeners instead of 
the corrugation. 
milarly, the spar cap may be 
simply the skin and skin corru- 
gation plus a double corrugation 
As the spar moment builds 
up, the axial load increases until 
2 beam cap is required (3b); this 
beam cap can start at about 0.004 
in. thick and % in. wide and in- 
crease In thickness and width as 
the load requires. Such a cap is 
well stabilized and can work at a 
stress of 200,000 psi. If the axial 
stress should increase to 200,000 
lb, there would be a full inch of 
material in the spar cap. 

In other cases it may be neces- 
sary to consider: 

1. The combination of a rela- 
tively low shear load and a high 
spar bending moment. In such 
cases it is necessary to account 
for the compressive load put into 
the shear web by the beam deflec- 
tion. 

2. The directional change of 
the cap load if the cap is curved 
geometrically. Additional stiffen- 
ing in the shear web may be re- 
quired. , 





o. The stabilizing force required 
when the spar cap is considered 
to be made up of a series of short 
columns whose length is deter- 
mined by the radius of gyration 
of the cap and the column stress 
in the cap. The stabilizing force 


The Winner 


Responsibility for the development 
of this new design concept—the use 
of steel foil for airframes—belongs 
to Bruce Mitchell, Ryan’s chief of 
structures. 

Mr. Mitchell, 52, started his air- 
craft career at the Sweeney School 
of Aviation in Kansas City, Mo., in 
1927. He graduated as an aero- 
nautical engineer from Tri-State 
College (Ind.) in 1938. Since then 
all of his work has been in aircraft, 
with emphasis on stress analysis and 
structure design. Prior to joining 
Ryan, he worked for Lockheed-Vega, 
Douglas, Convair and Northrop. 

Mr. Mitchell joined Ryan in 1953. 
He was responsible for stress design 
on the Vertijet, the Vertiplane and 
the Firebee (high speed target drone 
missile). 











0.002 in. to 0.002 in. 


0.002 in. to 0.016 in. 














Fig 6—Micrographs of three typical spot welds. 
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alternates in direction from one 
node of the column to the next, 
and is considered as a pressure 
because it is a uniform force 
across the full width of the cap. 
As the empirical curve of Fig 4 
indicates, at a cap stress of 
195,000 psi the stabilizing pres- 
sure is 100 psi. Thus, this factor 
is critical only for the attachment 
and buckling of very thin webs; 
in such cases, a narrow cap width 
is recommended in order to reduce 
the stabilizing pressure. 

In deep beams with low shear 
loads it is more economical to use 
a built-up truss rather than full 
depth webs. This follows the basic 
design principle of gathering and 
concentrating the light loads suffi- 
ciently to use the full strength of 
the material. Ryan has not settled 
on the best structure for these 
trusses, but is considering use of 
tubes with miniature corrugations 
running lengthwise. 

Fabrication 

Although sheet gages range 
from 0.001 to 1.0 in., assembly of 
structure has not presented serious 
difficulties. Assemblies are built 
up from smaller sub-assemblies, 
the only limitation on size being 
accessibility for welding. 

Both machine and hand welding 
are used. Production spot welding 
of the corrugation to the skin can 
be done with multiple welding 
units, a roller running in each 
corrugation (see Fig 5). A cer- 
tain amount of hand welding is 
required for final assembly, but 
this work can be simplified by 
careful design. A variety of tips 
can be made for a_ poke-type 
welder for use in touch-up work 
or for welding in hard-to-reach 
places. 

Good welds are made consis- 
tently as long as clean, matched 
surfaces and correct machine 
settings are used. Micrographs of 
three typical welds are shown in 
Fig 6. Ryan solved the problem 
of welding thin sheet to heavy 
bar with one limitation: Though 
the thicker material can be an 
inch or more thick, the thinner 
material must be less than 0.016 
in, thick. 
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Aluminum, Butyl, Alkyd Combined in 


Radically New Electrical Busway 





Award of Merit 


FRANK C. JOHNSTON, Product Engineer, 
and 


PAUL K. KRAUSS, Design Engineer* 


Distribution Assembly Dept., General Electric Co. 





@ An important new electrical 
busway system—smaller, lighter 
and more efficient than old designs 
—has been developed through the 
use of three modern materials: 
aluminum, butyl! rubber and glass- 
reinforced alkyd plastic. It is the 
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first low voltage (600 v and below) 
busway system designed specific- 
ally for aluminum conductors. 


Two redesigns 

Until recently most busway sys- 
tems have made use of these three 
basic materials: steel for the 
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housing, porcelain for the insu- 
lators at the joints, and copper 
for the electrical conductors. In 
this particular case the design 
that was to be replaced had con- 
ductors spaced far enough from 
each other and the housing so that 
air could serve as insulation. 

In 1951 two modifications of the 
conventional busway were pro- 
duced using aluminum conductors. 
However, the basic design was 
practically unchanged and the full 
potential of aluminum was not 
realized. The major disadvantages 
of the old design still existed; 
namely, high installation cost, un- 








* Now with GE’s Aircraft Products Dept. 
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TABLE 1—A COMPARISON OF SEVEN FEATURES were used for conductors (7) 











: and the single porcelain insu- | 
Old | New New Material lators were replaced by separate | 
esign Design porcelain insulators (8). The 
; an insulators, held together by steel 
Relative Installation Cost, %.....} 100 70 pyr etiosinde yeahs strapping, were spaced at one- 
bolt joint); butyl rubber (30% pee ane na tpnteeam 
smaller size pila i , : 
Voltage Drop, (L-L/100 ft distr. tors are aluminum strip roll 
Se ee 2. 3 2% | Aluminum formed into a rectangular hollow 
Travelling Arcs Avoided?........ Yes No Butyl rubber shape (9). Aluminum slugs (10) 
Does Design Offer . . . | are welded into the ends of the 
sf de peal axe aaa - sn ant ee conductors. The conductor as- 
ilent Operation?............. 0 es uty! rubber amhites are sily ds 
ere No Yes Glass-reinforced alkyd neice yiova en vse 
Possibility of Dropping Out a butyl rubber is applied (except 
Length Without Disturbing on the slugs) by crosshead ex- | 
Adjacent Unit?............. No | Yes | Glass-reinforced alkyd trusion (11). 





Glass-reinforced 

alkyd insulators (12) are at- | 
tached to the end slugs by two 
screws. To join lengths or 
fittings, the end slugs are slipped | 


Busway Design: Old vs New 


In the old design the conduc- 


tors (1) were copper bars. They 
were supported at regular in- 
tervals by porcelain insulators 
(2). The insulators were held 
in place by steel channels (3) 
which were fastened to side rails 
(4) by a screw. The conductors 
were held in position by nylon 


pins (not visible). The housing 
(5) and the side rails were 
painted 16-gage steel. Two sets 
of bolts, nuts and washers (6) 
were needed to join each of the 
conductors together. 

The modification of the orig- 
inal design retained the same 
housing, but aluminum bars 


together and the electrical con- 
nection is made by tightening 
only one bolt (13). The conduc- 
tors, separated at regular inter- 
vals by pressed wood blocks, are 
held together with steel strap- 
ping. The housing (14) is roll 
formed, triple channel, 18-gage 
steel. 








covered conductors which per- 
mitted traveling arcs, breakage of 
porcelain insulators, high voltage 
drop, heavy weight, and safety 
hazards at plug-in outlets and 











tor be used. The following table, 
based on 14 x 2 in. material, shows 
that aluminum is considerably 
less costly than copper for this 
application. 


Why butyl? 

One of the outstanding features 
of the new design is that the heat 
generated by the conductors is 
transferred not only by radiation 


joints. Cu ECAI and convection but also by conduc- 
To overcome these and other Finished price,$/lb ....0.47 0.62 tion through the insulation to the 
disadvantages, a complete rede- Density, % of Cu Bc 100 30 steel housing and from the hous- 
U- sign of the busway was under- ee es 4 oo 100 61s ing to the surroundings by radi- 
oY taken. The materials used in the tivity, jdhtia 100 64 ation and convection. This permits 
Mn new design are EC aluminum Liaht eer . a substantial reduction in conduc- 
iT (electrical conductor grade) for ighter weight—To carry an tor cross-sectional area as com- 
a the conductors and joint slugs, equal number of a i on pared to the previous design. 
m specially formulated butyl rubber a pond Because the insulation must be 
at for the conductor insulation, and Mia Sie & Bees d . in intimate thermal contact with 
glass-reinforced alkyd for the in- 300 aibediaad Por iad ad » the housing and conductors, it 
" sulators at the joints. Steel was i bain lg es ps must have pliability, high thermal 
‘ retained for the housing. Tablel | ooo, from the iiiinn list conductivity, no cold flow, and 
summarizes the results of the re- , P 4 good resistance to mechanical 
r design and lists the materials re- comparing the weights of alumi- damage in thin sections. It must, 
» sponsible for the advantages num and copper conductors. in addition, have electrical and 
ll gained. — srg a heat aging characteristics that 
‘ Why aluminum? Amp Rating _ _" % Lighter will insure satisfactory perform- 


Lower cost—The conductors are 





ance for many years. 


; . 400 64 90 29 ‘ 
‘ by far the most costly item in a 600 86 120 28 A comprehensive study was 
J busway. Therefore, it is impor- 800 104 152 30 made of all insulating materials. 
tant that the lowest cost conduc- 1000 121 166 27 As a result of this study five ma- 
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terials were selected as worthy of 
further investigation: polyvinyl 
chloride, silicone rubber, glass-re- 
inforced polyvinyl chloride, glass- 
reinforced polyester, and butyl 
rubber. Preliminary investigation 
eliminated silicone rubber as pro- 
hibitive in price. Glass-reinforced 
polyvinyl chloride was eliminated 
because of inability to obtain 
vendor and apparent high cost. A 
thorough investigation was con- 
ducted on the three remaining 
materials and butyl was the mate- 
rial finally selected. Table 2 com- 
pares a few of the important char- 
acteristics of butyl and other 
insulation materials. 

Lower cost—Table 2 reveals 
that butyl is considerably less ex- 
pensive than the other materials 
listed. It can be processed on the 
Same equipment used for other 
rubbers. It lends itself to extru- 
sion and continuous vulcanization; 
crosshead extrusion was chosen 
because of its speed and low die 
cost. 

Good resistance to aging and 
heat—Butyl is particularly out- 
standing in its resistance to oxi- 
dation and heat. The graphs on 
p 136 show the effect on tensile 
strength and elongation of butyl 
insulation operating at a tempera- 
ture of 250 F for five years. Note 
that tensile strength and elonga- 
tion decrease relatively fast for 
about 40 weeks until an equilib- 
rium is reached, after which there 
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Butyl rubber’s resistance to aging 
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Tensile strength 


is little change in these properties. 
Other rubbers continue to depreci- 
ate at a progressive rate depend- 
ing on time and temperature. 
Excellent dielectric strength— 
Butyl has_ excellent dielectric 
strength. Minimum values of 500 v 
per mil initially and after extreme 
accelerated aging are obtained 
with the particular formulation 
used in this busway. All of the 
tests on butyl show that its di- 
electric strength is not affected by 


TABLE 2—PROPERTIES OF INSULATION MATERIALS: 




















Minimum Polyviny| Glass- 
thet Requirements ony Chloride Polyester 
Dielectric Strength, v/mil..| 350............ 500 350 300 
Min Continuous Operating 

Temp for Indefinite 

MEALS» buies ternde sont eer 230 194 266 
Arc Resistance (ASTM 

short time), sec......... hi scexvnséad 130 130 130 
Cold Flow (25 psi), %..... Mbericnceiiest 0 100 0 
Ther Cond, 

Btu/hr/sq ft/°F /ft...... _ se 0.148 0.085 0.182 
Flammability............. Self extinguish.» | Self extinguish. | Self extinguish. | Self extinguish. 
I ea LLL il sucess cecece 1.3 1.3 1.9 
Cost Per Unit Volume Fin- 

ished M’tl (butyl=100)..| Low as possible. 100 170 190 





*All materials listed have many formulations which show a wide variance in properties and cost. 
The figures given here are for materials specifically formulated to give best results for the 


characteristics listed. 
>In this application. 
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time, temperature or condition of 
aging. 

Good arc resistance—A frequent 
source of trouble in conventional 
plug-in busways, as typified by 
the previous design, are traveling 
arcs. This new design with fully 
insulated conductors prevents the 
arcs from traveling. The arc re- 
sistance of the material is such 
that, if an arc is established be- 
conductors, the insulation 
will not be damaged. In an actual 


tween 


TABLE 3—REQUIREMENTS AND PROP- 
ERTIES OF GLASS-REINFORCED ALKYD 














‘ Glass- 
Properties Require- | Reinforced 
ments Alkyd 
Arc Resistance (min, 
ASTM short time), sec. 130 100 
1zod Impact Strength 
(min), ft-Ib/in........ 3.0 3.0 
Dielectric Strength 
(min), v/mil......... 250 350 
Compressive Strength 
SE Es bacecccese 20,000 23,000 
Water Absorption in 48 
Hr (max), %......... 0.5 0.3 
Heat Compressive Dis- 
tortion (max), %*.... 0.5 0.3 





"When molded to shape and compressed in 
same manner as done in service with total 
applied force of 6000 Ib. 
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test the busway was connected to 
a circuit with 50,000 amp rms (t) 
available. The overcurrent protec- 
tion Was a standard air circuit 
breaker. A deliberate short was 
made between conductors and the 
power turned on. Although the 
conductors were partially burned 
away, the butyl insulation was 
undamaged and the busway still 
operable. 

Low cold flow and compressive 
set—The new design is such that 
to maintain intimate thermal con- 
tact between the conductor, the 
butyl and the housing, there must 
always be pressure exerted on the 
insulation by the housing and con- 
ductor. Thus, little if any cold 
flow can be tolerated in the insu- 
lation used. Butyl exhibits no cold 
flow. When compressed by a suffi- 
cient force, it takes a compressive 
set. Extended tests run at high 
temperatures show that the com- 





pressive set is initially high but 
soon levels off (see graph, p 136). 
Outstanding fatigue strength— 
Butyl has outstanding resistance 
to fatigue. In tests, butyls have 
taken 3000% more cycles than 
natural rubber without breaking 
down. This property of butyl per- 
mits safety plug-in openings, an 
important feature of the redesign. 
The butyl is cut smaller than the 
opening in the conductor, provid- 
ing essentially a “dead front.” 
Because of the good fatigue 
strength, hardness and elasticity 
of the butyl, a plug with pointed 
stabs may be inserted easily and 
as many times as desired without 
damage to the insulation. 
Why glass-reinforced alkyd? 
The new joint design used in 
fastening together sections of the 
busway required an_ insulating 
material at the joints that would 
meet rigid physical and electrical 
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requirements. A glass-reinforced 
alkyd resin was compounded with 
proper fillers and catalysts to meet 
the requirements. Table 3 lists 
both the requirements and the 
properties actually obtained with 
the glass-reinforced alkyd mate- 
rial. 

Although several other mate- 
rials were considered for the joint 
insulation, none of them had all 
the desired properties. Phenolic 
has almost zero arc resistance and 
will track. Glass-reinforced mela- 
mine has too low an _ impact 
strength and is _ considerably 
higher in cost. 

Glass-reinforced alkyd can be 
molded in conventional, positive- 
type compression molds. It may 
be purchased in the form of rope 
which can be automatically cut 
off for loading in the mold. The 
material also has relatively long 
shelf life. 





Porous Bronze Tank Vent 


Is Safer, Costs Less 


® Use of porous bronze has made 
it possible to develop a simpler 
and safer vent for gasoline stor- 
age tanks. 

Why a redesign? 

Redesign of such vents was 
made necessary by revision of the 
National Board of Fire Under- 
writers’ code for storage of flam- 


mable liquids to read: “‘Vent pipes 
shall discharge vapors only up- 
ward or horizontally (not down- 
ward) in order to disperse va- 
pors.” 

Before the revision, tank vents 
were usually quite simple. As 
shown above, they consisted of a 
metal cover to prevent entry of 
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RICHARD M. KLAUS, Project Engineer 
OPW Corp. 
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rain and a screen to exclude other 
foreign objects. This type of vent 
discharged vapors downward. 
Since gasoline vapor is heavier 
than air, it tended to collect in 
pockets on the ground and became 
a hazard. 
Requirements 

The requirements of a vent that 
will meet the new code are quite 
extensive. The part must: 

1. Prevent rain or other con- 
taminants from entering the tank. 

2. Allow vapor to pass outward 
with minimum restriction to flow. 

3. Be resistant to attack by the 
atmosphere and gasoline vapors. 

4. Have a long service life. 

5. Be easy to install and require 
no maintenance. 

6. Be inexpensive. 
Materials investigated 

In the initial stages of develop- 
ment, elbow or tee designs, pipes 
set at an angle of 45 deg, and 
funnel designs were investigated. 
All were discarded because they 
failed to completely exclude water 
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and dirt. Attention was then 
turned to new materials or forms. 
Perforated metal was discarded 
because even the smallest holes 
permitted the entry of water. A 
double layer of expanded metal 
was an improvement but not en- 
tirely satisfactory. Porous ce- 
ramic material excluded entry of 
water and dirt but offered too 
great resistance to the flow of 
vapor. Chemically treated woven 
wire cloth fulfilled most of the 
requirements but had unsatisfac- 
tory service life. 

Finally, metal powder parts were 
evaluated. Tests showed that drops 
of water 0.020 in. in dia could 
not pass through a compact hav- 
ing 40 to 50% voids, and that 
this degree of porosity also pre- 
vented passage of dirt particles 
larger than 0.005 in. in dia. At 
the same time, restriction to flow 
of the vapor was low. The metal 
powder part also acted as a flame 
arrestor; if escaping vapor was 
ignited, the metal prevented the 
flame from striking back into the 
tank. Satisfactory corrosion re- 
sistance was obtained by making 
the part from 90 copper-10% tin 
bronze. 

Design of part 

Although many 11,-in. vents 

are used, modern service stations 





prefer 2-in. vents to allow low 
pressure venting of the air dis- 
placed by inflow of gasoline. Since 
most deliveries are made by grav- 
ity, the speed at which a delivery 
can be made is a direct function 
of the size and restriction of the 
vent line; at 100 gpm, pressure 
for a 114-in. vent line is 4 in. H.O; 
for a 2-in. vent line it is only 0.8 
in. H,O. A 2 in. diameter vent 
was decided upon. 

Based on charts issued by the 
manufacturers of porous bronze 
parts, it was determined that a 
surface area of 11 sq in. would 
result in a vent line pressure of 
1.0 in. H,O. This area was selected 
because it was considerably lower 
than the vent line pressure in the 
114-in. lines. 

The final factor was shape. Con- 
sideration was given to a cone, a 
cylinder, a hemisphere and a para- 
boloid. To maintain the 2-in. base 
diameter with an 11 sq in. area, 
it was necessary to eliminate the 
hemisphere. The cone was elimi- 
nated to reduce height. Possibility 
of build-up of dirt on the horizon- 
tal surface with resulting restric- 
tion to flow caused the cylinder to 
be discarded. 

Thus, the final design was based 
on a paraboloid. Production con- 
siderations required the inclusion 
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of a small horizontal flat surface 
at the top. A reinforcing ring 
produced from iron powder was 
added to the bottom. The com- 
pleted design is shown on p 138. 
Performance and cost 

Tests of the part showed: 

1. Rain does not penetrate the 
bronze dome even in a heavy 
shower. 

2. Vapor passes through the 
dome with a pressure drop less 
than 30% of that through a 11,-in. 
open vent line pipe. 

3. No corrosion after two years 
in heavy industrial service, and 
no deterioration from gasoline 
vapor. 

4. No accumulation of foreign 
material on vent. 

5. Installation is simple, re- 
quiring merely screwing on the 
end of the pipe. 

6. No maintenance is required; 
flow of vapor through the vent 
cleans dust from the outside of 
the dome. 

7. It is low in cost. 
price is $3.15. 
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Award of Merit 
ST. JOSEPH DIVISION, WHIRLPOOL CORP. 


Combination Engineering and Combination Cost Reduction Committee 





BH Field service tests on combina- 
tion washer-driers showed that 
pump failure occurred in the rotor 
and/or stator. Analysis of the 
failures indicated that a pump life 
of only 80 hr could be expected if 
a hard rubber stator and a molded 
phenolic rotor were used under 
conditions in which sand or other 
abrasive entered the machine. 
Laboratory tests aimed at improv- 
ing the design showed that a chro- 
mium plated, die cast zinc rotor 
offered the best performance at 
lowest cost. Such a rotor is now 
standard equipment in production 
models of the washer-drier. 

How tests were made 

In order to have a basis for 
developing an improved design, it 
was necessary to translate the 
service tests into laboratory tests 
that could be run under controlled 
conditions. Thus, it was necessary 
to: 1) establish the flow rate loss 
that would seriously impair the 
efficiency of the machine, and 2) 
set the operating conditions that 
would give results comparable to 
the field tests. 

1. Flow rate loss—Observation 
of the flow pattern from a re- 
circulating nozzle on a machine 
showed that the flow rate on new 
pumps (8 to 9 gpm) gave stream 
Coverage from the front to the 
back of the cylinder. Reducing 






Die Cast Zinc Rotor 
Lengthens Life of 
Washer-Drier Pump 


the flow to 7144 gpm gave the same 
coverage but the stream impinged 
on the cylinder at a lower point. 
At 6144 gpm, coverage of the cyl- 
inder was reduced to 75%; at 514 
gpm, coverage was reduced to 
50%. Based on these figures, a 
reduction in flow of 2 gpm was 
selected as the criterion for pump 
wear for test purposes. 

2. Operating conditions — Ex- 
perimental work designed to re- 
produce the wear’ encountered 
under service conditions showed 
that sand, fine grit, lint, tap or 
well water can cause wear of a 
molded phenolic rotor. The same 
work showed that the use of a 
soft rubber stator (50 durometer 
hardness) instead of a hard rub- 
ber stator (70 durometer) re- 
sulted in longer service life of the 
rotor. 

A test procedure was established 
in which 3 gm beach sand and 3 
gm of porcelain grit in 4 gal tap 
water were recirculated at 170 F. 

Evaluation of a rotor-stator 
combination of the type that had 
failed in service showed that the 
rate of wear was similar under 
field and laboratory conditions. 
Materials investigated 

Many materials were considered 
for the rotor. They included acry- 
lics, low pressure polyethylene, 
polystyrenes, nylon, a combination 
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Cut-away view of pump shows chromi- 
um plated rotor, rubber stator, 


of rubber and thermosetting resin, 
glass-reinforced polystyrene, die 
cast zinc, rubber coated steel, 
ceramic coated steel and plated 
steel. 

Among materials finally selected 
for testing were phenolics, nylon, 
stainless steel coated with 0.003-in. 
chromium plate, and both die cast 
and machined zinc coated with 
0.003-in. chromium plate. Each 
was tested in combination with 
stators ranging in hardness from 
50 to 70 durometer. 

The tests showed that die cast, 
chromium plated zinc rotors with 
50 durometer rubber stators had 
the longest life expectance of all 
material combinations tested. Ma- 
chined zinc and stainless steel 
rotors were discarded because of 
higher cost than die cast parts. 
Molded phenolic rotors had very 
short life expectancy, even under 
tests using no abrasives. 

Both die cast zinc and stainless 
steel rotors that had been chro- 
mium plated were satisfactory 
from the viewpoint of quality. 
However, there was a great dif- 
ference in cost: 

Cost Per Piece 





Zinc die casting with 

0.003-in. chromium 

SEED s0t6ec0sees $0.52 
Stainless steel with 


0.008-in. chromium 
DEE Sascoeceaes $1.45 
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Plastics lavatory—Glass-reinforced molding is used for entire lavatory structure. Back view 
(right) shows corrosion resistant vinyl piping which withstands freezing and is used for all 


except hot water lines. 


Plastics, Better Use of Stainless 
Produce Lightweight Railway Car 





Award of Merit 
W. B. DEAN, Chief Engineer 
and PRODUCT RESEARCH DIVISION 
Budd Co. 





@ The objective of Budd’s rail- 
way car redesign was to produce 
a structurally sound, extra light 


Truck—Weight saving of 65% is 
realized in truck by using revolution- 
ary design and air springs. Other 
advantages: a more comfortable ride 
and a minimum of maintenance. 









passenger car with low initial 
cost, low maintenance and oper- 
ating costs, and improved riding 
comfort. At the outset it was de- 
cided that the car should weigh 
less than 600 lb per passenger, as 
compared to over 1800 lb per 
passenger for a conventional light- 
weight car. 

Weight savings were achieved 
in three ways: by the better use 
of existing materials; by the use 
of strong, lightweight plastics; 
and by creating new design con- 


cepts (see wheel truck photo). 
Stainless structure 

In the first category, a weight 
savings of 58% was achieved by 
better distributing the stainless 
steel in the car body structure to 
give more uniform stress loading. 
Weight was also saved by elimi- 
nating non-structural decorative 
metals and utilizing wherever 
possible the aesthetic properties 
of structural stainless steel to 
give a pleasing appearance. 
Wide use of plastics 

In the second category, wide 
use was made of intricate fiber- 
glass-reinforced polyester plastics 
forms which could be produced at 
relatively low cost in small quanti- 
ties. Examples include: 

1. Entire interior lining. 

2. A sanitary interior wash- 
room (see photos) which is easily 





cj nannnood 


—-s 


—~ Pm =S oc 








cleaned and so constructed as 
to eliminate bacteria-harboring 
cracks and corners. 

3 Molded two-place seats that 

» approximately 100 lb lighter 
than conventional seats. 

4. Interior doors of sandwich 
construction that are insulated 
and stiffened with urethane foam. 

5. Air ducts of complex form. 

6. Translucent corrugated light 
shades. 

7. Non-corrosive battery cases. 

8. One-piece stairwells. 


Many of the above parts are 
permanently colored and do not 
require any painting or mainte- 
nance, 

In addition to the above, vinyl 
plastic is used extensively for 
decorative purposes and for items 
requiring high wear resistance. 
Typical uses are seat covers, floor 
tile, light reflectors, and decora- 
tive covering for the combination 
light fixture and air duct. Because 
of its resistance to corrosion and 
accidental freezing, vinyl piping 


Tempered Glass Shaft 
Supports Wafer Switches 
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Cross section of stepping switch 
as shaft. 


® An unusual application of temp- 
ered glass is its use as a shaft to 
carry a line of rotary wafer 
switches in a_ solenoid-operated 
stepping switch. A nonmetallic 
shaft is necessary because of cer- 
tain radio frequency character- 
istics encountered in the installa- 
tion. Of available nonmetallic 
materials, tempered glass was 
selected over untempered glass, 
plastics and ceramics because of 























using ground and tempered glass rod 


its rigidity and its good flexural 
and impact strength. 

Melamine, high pressure lami- 
nates, phenolic and fiberglass rods 
failed because they had excessive 
torsional deflection in operation 
and because they were too soft to 
stand up under the vibratory type 
of drive. Ceramics such as steatite, 
sintered metallic oxides and syn- 
thetic mica were too fragile be- 
cause of their hardness and rigid- 
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EDWARD LOUTHAN, Project Engineer 
Hoffman Laboratories, Inc. 










is also used in the washroom and 
for other interior water lines. 

An important maintenance item 
is eliminated by using self- 
lubricating polytetrafluoroethylene 
bearing surfaces on the wheel 
trucks. The material is also used 
as a working seal in the leveling 
valve. Filled plastics are also used 
in the bushings of the disk brakes 
to reduce maintenance. 


Additional details and pictures can be found 
in a previous report on this redesign which 
appeared in the Jan '57 issue of MATERIALS 
& METHODS, p 119. 





ity. Tests show that tempered 
glass has flexural and impact 
strengths double that of synthetic 
mica. 

How shaft is made 

To fabricate the shaft, untemp- 
ered lime glass is ground to 0.249 
in. dia by centerless grinding and 
flattened on opposite sides to 0.187 
in. across flats by surface grind- 
ing. Following all cutting and 
machining operations, the glass 
rod is tempered; tempered glass 
is made by heat treating glass to 
form a surface skin that is in 
compression while the core area 
is in tension. 

Properties of tempered glass 

Tempered glass is three to five 
times stronger than untempered 
glass in sustaining loads and re- 
sisting fracture due to strain. It 
is about three to five times more 
resistant to impact shock from 
blunt objects, and about four 
times more resistant to thermal 
shock, than untempered glass. Its 
flexibility under stress is the same 
as that of the original glass, but 
it may be flexed from four to five 
times farther than normal glass 
before it breaks. 

In atest to demonstate its shock 
resistance, a tempered glass disk 
14 in. thick by 3 in. dia was 
dropped successively from 4, 6, 8, 
10 and 18 ft without damage. A 
duplicate disk of ordinary plate 
glass shattered when dropped on a 
hardwood floor from a height of 
S ft. 
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Here are the award winners 


First Award 
$500 and plaque 


RYAN AERONAUTICAL CO. 
San Diego, Calif. 


Development of a new basic 
design for aircraft structures 
through sound and imaginative 


use of stainless steel foil. Page 
128 





Awards of Merit 
$100 and certificate 
FRANK C. JOHNSTON, 


Product Engineer, and 

PAUL K. KRAUSS, 

Design Engineer 

Distribution Assemblies Dept. 
General Electric Co., Plainville, Conn. 
Redesign of electrical busway 
making use of aluminum, butyl 
rubber and alkyd plastics to re- 
duce bulk, weight and cost. Page 
134 





RICHARD M. KLAUS, 

Project Engineer 

OPW Corp., Cincinnati, Ohio 
Redesign of vent for gasoline stor- 
age tank making use of porous 
bronze compact to increase safety 
and reduce cost without impairing 
performance. Page 137 





WHIRLPOOL CORP. 

St. Joseph Div., St. Joseph, Mich. 
Combination Engineering 

and Combination Cost Reduction 
Committee 

Selection and use of chromium 
plated, die cast zinc rotor to 
lengthen life of combination 
washer-dryer. Page 139 





WALTER B. DEAN, 

Chief Engineer, and 

PRODUCT RESEARCH 
DIVISION 

Budd Co., Philadelphia, Pa. 

Efficient use of stainless steel and 

broad use of reinforced plastics in 

design of lightweight railway pas- 

senger car. Page 140 


EDWARD LOUTHAN, 

Sr. Project Mechanical Engineer 
Hoffman Laboratories, Inc. 

Los Angeles, Calif. 

Imaginative selection and use of 
tempered glass rod as shaft to 
support rotary wafer switches. 
Page 141 


Citations 
$50 and certificate 


LESTER R. MOSKOWITZ, 
Chief Development Engineer, 

and 

ROBERT R. PETERSON, 
Development Engineer 

Eriez Mfg. Co., Erie, Pa. 

Use of disk springs made from 
parallel fiber, glass - reinforced 
plastics to improve design and 
performance of a vibratory feeder. 
Page 144 





PAUL T. BARNES, 


Design Engineer 
U.S. Naval Ordnance Test Station 
China Lake, Calif. 


Use of phenolic-glass plastic mold- 
ed in place to reduce failures in a 
rocket exhaust nozzle. Page 146 





FLUOR PRODUCTS CoO. 
Whittier, Calif. 


Development of more efficient film- 
type packing for cooling towers 
making use of injection molded 
polystyrene and polyethylene. Page 
147 





HARRY J. DOYLE, 


Sr. Engineer, Materials & Processes, 
and 


GEORGE F. MOLBY, 


Sr. Engineer, Structural Design 
Martin Co., Baltimore, Md. 


Use of reinforced plastics pre- 
pregs and epoxy molding to reduce 
weight and cost of electronic 
housing and support on seaplane. 
Page 149 
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RONALD DAUGHERTY, 
Associate Scientist | 
Rosemount Aeronautical ) 
Laboratories 
Dept. of Aeronautical Engineerin 
University of Minnesota 
Rosemount, Minn. 
Careful selection of materials to! 
insure precise, long-time operation 
of variable diffuser for hypersonic | 
wind tunnel. Page 150 





| 
| 
| 
ANTHONY DONATO, 7 
Industrial Designer l 
Lightolier, Inc., Jersey City, N. J. | 
Design of attractive, flexible, floor- | 
to-ceiling lamp pole based on use | 
of a carefully designed aluminum | 
extrusion. Page 152 | 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 





D,. E. PULSIFER, 

Supervisor 

Defense Projects Research, and 

B. L. WATERHOUSE, 

Plastics Engineer 

Kawneer Co., Niles, Mich. 
Development of a fastening and 
sealing edge for prefabricated | 
plastics sandwich panels making | 
use of high density polyurethane | 
foamed in place. Page 153 





| 
| 
| 
ROBERT I. PRUPIS, 7 
Consultant | 
Newton Centre, Mass. | 
Design of contact carrier in a re-| 
sistor box trimmer making imag- | 
inative use of  polytetrafluoro- | 
ethylene’s cold flow properties. | 


Page 155 





HOBART BROTHERS CoO. 
Troy, Ohio 


Redesign of are welding helmet , 
using glass-reinforced plastics to | 
simplify fabrication and increase | 
wearer comfort. Page 156 





BIRDAIR STRUCTURES, INC. 
Buffalo, N. Y. 


Design of air-supported enclosure 
for all-weather swimming pool ; 
based on use of clear polyester | 
film and a synthetic fabric. vieral 
158 
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Honorable Mention 
SELL W. HENKE, President 


Henke Associates 

Grove, Wis. 

ful analysis of materials re- 
ments, leading to development 
w motor scooter design. 


JOHN J. FAGAN, Ammunition De- 
sign Engineer, Picatinny Arsenal 
Do Pi N. d. 

Judicious materials selection in re- 
design of an anti-personnel mine 
resulting in 50% reduction in num- 
ber of components and cost. 


WILLIAM PRESTON, Project En- 
gineer, ANTHONY IANETTI, 
Product Designer, and DAVID 
SILVERMAN, Chief Engineer of 
Research and Engineering Division 
Helipot Corp., Mountainside, N. J. 
Careful materials selection in design 
of a higher temperature, miniatur- 
ized potentiometer. 


RAYMOND G. HARTENSTEIN 
Development Engineering Section 
Air Arm Division, Westinghouse 
Electric Corp., Glen Bernie, Md., 
and JAMES J. KERLEY, JR., 
Design Engineer, Kerley 
Engineering, Inc., Cheverly, Md. 
Design of a radically new shock and 
vibration mounting using stainless 
steel cable embedded in vinyl. 


P. W. LYNAHAN, Sr. Development 
Engineer, and IRVING SHAPIRO, 
Sr. Materials Engineer 

Vertol Aircraft Corp., Morton, Pa. 
Use of a fire retardant paint to pro- 
tect engine compartment of commer- 
cial helicopter. 


R. L. BROWN, Manager, Substation 
& Tap Changer Engineering 
Transformer Division, Westinghouse 
Electric Corp., Sharon, Pa. 

Use of glass-reinforced plastics 
moldings, castings and tape to im- 
prove performance and reduce bulk 
of a current-limiting reactor. 


GEORGE N. CHATHAM, Vice Pres- 
ident, Chatleff Valve & Mfg. Co., | 
Austin, Tex. | 
Use of screw machine parts and | 
mass welding to insure high quality | 
and good design flexibility in her- | 
metic refrigeration valves. 


JOSEPH E. MONTALBANO, 
Sr. Design Engineer, Aircraft Arma- 
ments, Inc., Cockeysville, Md. 


Use of glass-filled, high impact 
phenolic molding to reduce cost of 
tail assembly for bazooka rocket. 


STROMBERG-CARLSON CO. 
Value Engineering Dept., 
Electronics Div., Rochester, N. Y. 
Six component redesigns using care- | 
ful materials selection to achieve | 
cost savings ranging from 25 to 75%. | 





The Four Judges 





Nielsen 


Chairman, Dept. of Metallurgical 
Engineering, New York University 


Many of the non-winning entries 
showed merely the final selection of 
the material and the final design 
without showing the process of ar- 
riving at the conclusions. 


Sepavich 
Manager, Research & Development 
Dept., Crompton & Knowles Corp. 


The entries spoke very well for the 
ingenuity displayed by various de- 
signers in selecting and applying the 
best material for their particular re- 
quirements. 





Bonanno 


Chief Engineer, 
Lionel Corp. 


Despite the fact that the entries 
were generally of a high caliber, the 
judges had surprisingly little diffi- 
culty in agreeing as to the winners. 





Thomson 


Industrial Designer, 
Raymond Loewy Associates 


The winning entries were not only 
exciting in themselves, but were thor- 
oughly prepared and generally well 
presented with lucid explanations 
and full documentation. 





The four judges: Prof. John P. Nielsen, Joseph L. Bonanno, Victor F. 
Sepavich and Peter Thomson. 
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Disk Springs of Reinforced Plastics 
Make Vibratory Feeder Last Longer 


@ Electromagnetic vibratory feed- 
ers consist basically of 1) a tray 
which carries the materials being 
fed, 2) a reaction mass against 
which the tray element acts, 3) a 
spring system which provides both 
support for the tray and energy 
transmission between the reaction 
mass and the tray, and 4) an 
electromagnetic drive system which 
provides the energy to the spring. 

By eliminating multiple metal 
leaf springs and redesigning such 





* Since the preparation of his entry, Mr. Mos- 
kowitz has resigned from his position at 
Eriez Mfg. Co. to form L. R. Moskowitz 
& Associates, an industrial consulting organi- 
zation. His association with Eriez continues 
on a consulting basis. 
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Citation 
L.R. MOSKOWITZ, Chief Development Engineer,* 


and R. R. PETERSON, Development Engineer 
Eriez Mfg. Co. 


a feeder around two reinforced 
plastics disk springs and one re- 
inforced plastics leaf spring, Ereiz 
Mfg. Co. produced a vibratory 
feeder having greater efficiency, 
longer life and greater economy 
of operation than old designs. 


ENGINEERING 


Formerly Materials & Methods 


Old design 

An accompanying drawing shows 
the old design. The two leaf 
spring bundles are composed of a 
number of SAE 1095 steel springs, 
each separated from adjacent 
springs by brass or steel spacers. 
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The number of springs varies 
with the feeder model, ranging 
from 13 springs and 28 spacers 
in the smallest, to 42 springs and 
94 spacers in the largest. One end 
of each spring bundle is bolted to 
the tray assembly and the other 
end to the reaction mass. The elec- 
trical element of the drive system 
is attached to the reaction mass; 
the permanent magnet element is 
attached to the tray assembly. 

Extensive field experience indi- 
cated that the leaf spring-type 
conveyor could not meet the maxi- 
mum desired service requirements 
in terms of efficiency of operation, 
service life, or economy of opera- 
tion. It also became evident that 
the ideal requirements could not 
be met at reasonable costs using 
conventional spring systems. Thus 
was devised the disk spring con- 
cept in which the spring is 
clamped both at the circumference 
and at the center of the disk. 
New design 

The spring system of the new 
design (see drawing) consists of 
two flat disk-shaped springs and 
one cantilever leaf spring, all 
made of a _ controlled filament, 
glass fiber-reinforced epoxy lami- 
nate (Scotchply 1002). The pri- 
mary structural elements in the 
laminate springs are the specially 
oriented continuous parallel glass 
filaments, of one filament depth 
and bonded with an epoxy resin. 
Alternating plies of the laminate 
are oriented at 90 deg to provide 
isotropic strength characteristics. 

The tray assembly is attached 
by a machined lug to the center 
of the front disk spring and bolted 
to one end of the cantilever leaf 


These three parts in the new design... 









spring. The other end of the leaf 
spring is attached to the reaction 
mass which consists of a sym- 
metrical steel casting provided on 
each end with a_ ring-shaped 
machined surface to which are 
attached the outer circumferences 
of the front and rear disk springs. 
Attached to an opening in the 
side of the reaction mass and en- 
closed by the mass is the electrical 
element of the drive system. 

Also inside the reaction mass 
is an aluminum casting in which 
is potted the magnetic element of 
the drive system. The casting is 
attached at one end to the center 
of the rear disk spring, and at the 
other end to the center of the 
front disk spring, and through it 
to the tray assembly. 

Materials selection 

The major problem in designing 
the new spring system was to 
select a material which would pro- 
vide, in only two disk members, 
the required spring force, and 
would withstand the stress levels 
to which the spring would be sub- 
jected at the desired deflection. 
(The third spring member, the 
plastics leaf spring, supplies only 
about 25% of the required spring 
force.) 

The materials investigated were: 

1. Metals, including steels, tita- 
nium, phosphor bronze and beryl- 
lium copper. 

2. Homogeneous nonmetallics, in- 
cluding epoxy, phenolic, melamine 
and nylon plastics, and Mylar film. 

3. Nonmetallic laminates, in- 
cluding cotton-phenolic, glass 
cloth-melamine, glass cloth-epoxy, 
random glass mat-epoxy, parallel 
glass filament-polyester, controlled 










.- - - replace all of these parts in the old. 
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glass filament-epoxy, and high 
pressure wood. 

On the basis of extensive calcu- 
lations and development testing, 
controlled glass filament - epoxy 
laminates were selected as the 
best material to meet design re- 
quirements. 

Benefits derived 

Enclosure of components—One 
of the most important benefits 
derived from the redesign is easy 
enclosure of electrical and drive 
elements, as well as the spring 
system. This factor is extremely 
important, as vibratory feeders 
may be operated under a wide 
variety of operating conditions 
involving dust, outdoor weather, 
and high and low temperatures. 

Improved efficiency — The new 
spring system provides improved 
dynamic operation. For example, 
the symmetrical distribution of 
weight in the reaction mass pro- 
vides greater uniformity of mate- 
rial feeding. 

Longer life—The plastic is cor- 
rosion resistant and has low notch 
sensitivity. Because of the con- 
struction, packing and fretting 
between leaves are eliminated. The 
laminated construction eliminates 
the catastrophic failures’ that 
would occur with homogeneous 
metal spring systems; failures in 
the laminated material are grad- 
ual, progressing at a relatively 
slow rate. 


Economy of operation—The re- 
duction in the number of elements 
in the spring system from as 
many as 45 steel springs and 90 
brass spacers to two disk springs 
and one leaf spring provides, in 
addition to obvious manufacturing 
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a maintenance - free 


economies, 
unit. Periodic cleaning of foreign 
material from between springs or 
from around drive elements is not 
required, and no areas exist where 
such packing will affect the life 
or performance of the unit. 


Design flexibility—The use of 
one leaf spring member to provide 
a portion of the spring force pre- 
sents a simple means to obtain 
design flexibility in altering the 
unit to meet various service condi- 
tions. By varying the thickness 


of the single leaf spring or tho 
number of leaf springs used, the 
basic feeder design can be re:dily 
adapted for virtually any d red 
operating conditions, i.e., various 
weights of trays and various de 
ties of materials handled. 
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Press titted fin stud 


@ A change from graphite to re- 
inforced plastics in the redesign 
of an exhaust nozzle for a small, 
liquid propelled rocket has elimi- 
nated three serious fabricating 
problems, improved flight per- 
formance, and effected a cost sav- 
ings of 30% over the old design 
The rocket, called Lar, is said to 
be the smallest liquid propelled 
rocket to go into experimental 
production (5-in. dia). 

The temperature of the flame 
coming from the exhaust is about 
5000 F, and pressure inside the 
rocket’s combustion chamber is 
about 1500 psi. Even though burn- 
ing time is exceptionally short, 4 
heat resistant exhaust nozzle is 
necessary to protect the combus- 
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tion shell. At the same time, a 
high strength steel chamber is 
necessary to withstand the high 
pressures built up inside. 


Old design 
The combustion chamber was 
} formerly drawn of spheroidized 
' 1030 hot rolled steel and cold 


worked to obtain high strength. 


| The aft end of the chamber was 


machined to provide a cone, three 
fat spots for locating stabilizing 
fins, and a seat for a graphite 
nozzle. Another purpose of machin- 
ing was to reduce weight. There 
were three problems: 

1. The seat for the graphite 
nozzle Was made by machining a 
continuation of the drawn bore. 
However, this did not provide a 
continuous surface to support the 
nozzle because of a slight ovality 
in the drawn part. The graphite 
nozzle usually cracked in operation 
since it lacked support. The cracks 


' frequently allowed hot gases to 


burn through the steel chamber 


and cause the rocket to malfunc- 
tion during flight. In cases where 
the graphite did not crack erosion 
would occur, forming channels in 
the graphite and causing off- 
center thrust. 

2. The welded fin studs were 
unsatisfactory because the heat of 
welding degraded the cold work 
structure in the 1030 steel of the 
combustion chamber. Threaded 
studs were considered but posed 
problems because of the thin sec- 
tion available for threads. 

3. An o-ring seal between the 
graphite nozzle and an asbestos- 
phenolic tube liner failed because 
of high heat. 

New design 

All three fabricating problems 
encountered in the old design were 
solved by compression molding a 
glass-reinforced phenolic nozzle 
into the combustion chamber, 
using the chamber itself as a mold. 
Here’s how reinforced plastics 
helped solved the problems: 
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1. Because the reinforced plas- 
tics material flowed and filled up 
any irregularities, machining of 
the seat was no longer required 
to match it to the bore of the 
drawn tube; the result is lower 
machining costs and fewer rejec- 
tions. 

2. Fin studs were placed into 
the chamber from the inside by a 
light press fit to the shoulder of 
the stud. The plastics molding 
completely covered the knurled 
heads of the studs, locking them 
into position and preventing them 
from turning. 

3. The joint formed between the 
molded nozzle and the laminated 
tube liner eliminated the need for 
an o-ring. 

Although some erosion occurs 
in the reinforced plastics nozzle, 
it is not as severe as in the graph- 
ite nozzle. The erosion is uniform 
about the combustion chamber 
opening and does not cause off- 
center thrust. 





Plastics Packings Increase Efficiency 
of Cooling Towers 


BA new plastics grid packing— 
injection molded of high impact 
polystyrene or linear polyethylene 
—has a very high performance 
coefficient with a unit pressure 
drop comparable to that for a 
typical wood film packing and only 
slightly exceeding that for a typ- 
ical wood splash packing (see 
table on p 148). In addition, the 
packing is very light in weight 
and has a relatively high propor- 
tion of void space. 


Though developed primarily for 
use in water cooling towers, the 
packing lends itself to gas-or- 
vapor-to-liquid contact in many 
other applications, such as gas 
Scrubbing towers and _ trickling 
filters. It can also be used as re- 
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placement packing to increase the 
efficiency of existing counterflow, 
induced-draft water cooling tow- 
ers. 

The packing consists of a square 
gridwork of vertical ribs 2 in. 
apart in both directions. Five 
spacers are provided on each unit. 
When installed, alternate layers 
are rotated 90 deg so the ribs are 
not in line in any two successive 
layers. 

The polyethylene is used for 





special applications where greater 
chemical resistance is needed— 
particularly where hydrocarbon 
compounds are present in the 
circulating liquid. 

Why a new material? 

In a counterflow water cooling 
tower, the water is in free fall 
through the packing grid while 
the air is drawn upward for maxi- 
mum efficiency of water-air con- 
tact. Towers for air conditioning 
and refrigeration service use 


APRIL, 1958 ¢ 147 







































Old 





Wood splash packing—open con- 
struction and economy, but low heat 
transfer. 


~~: 


| vt 


Wood film packing—more efficient, 
but warpage and deterioration limit 
minimum thickness of slats. 


packings generally classified as 
either “splash” or “film” type. 

The splash type is the most 
commonly used and consists of 
grid decks spaced 1 or 2 ft apart 
vertically to break up the free 
falling water. Most of the air- 
water contact takes place in the 
voids rather than on the packing 
surface. Although heat transfer 
is low, there are advantages of 
economy, ruggedness and low 
pressure drop. 

The film type of packing, on the 
other hand, is highly efficient be- 
cause transfer takes place as the 
water flows in a relatively con- 
tinuous film over the packing sur- 
face. Research indicated that if 
certain limitations were overcome 





Polystyrene film packing—resistance to deterioration, lighter weight, more 
open construction, more surface for higher efficiency. 


packing could be 
competitive with splash packing, 


this type of 


particularly on an annual cost 
basis. 

The limitations lay in the nature 
of the material used. Standard 
film packing was of the redwood 
“egg-crate” type. Wood is suscep- 
tible to chemical and _ biological 
attack; this, and warpage, limited 
slat thickness to a minimum of 
3,2 in. Because the egg-crate de- 
sign places slats only 1 or 2 in. 
apart, an appreciable portion of 
the tower volume was occupied by 
lumber, leaving relatively little 
void space for the passage of air. 

For these reasons, a new mate- 
rial was sought that would allow 


a more open design, be resistant 


SEVERAL PACKINGS COMPARED AT ONE AIR AND WATER RATE* 























Ceramic Formed 
Packing Type Partition Wood Wood Plastics Plastics 
Rings> Splashe Film Sheete Grid 
Packing Pressure Drop, 
SIRES 0.063 0.010 0.025 0.025 0.024 
Enthalpy Transfer Coef, 
Btu/hr/cu ft/(Btu/!b)...... 380 70 245 270 390 
Weight (wet), Ib/cu ft........ 70 0.91 9.0 3.8 2.15 
Void Space As Installed, %.... 53 98.4 81.3 94 96.7 





aL—1000 Ib/hr/sq ft; G—1500 Ib/hr/sq ft. 
bStacked, 6 x 6 in. cKelly-Swenson E. 


d4Slats, 2 x % in., 2 in. ctr to ctr, lower edge serrated, Smith & Williamson. 


eDowpac HCS. 
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to deterioration, and not greatly 
increase the cost. 
Materials and design 

The materials investigated in- 
cluded cement - asbestos _ sheets, 
metal and plastics screens, plas- 
tics-impregnated paper, ceramic 
shapes, and thermoplastic resins 
in several forms. Polystyrene and 
polyethylene seemed to satisfy all 
conditions aad to be most promis- 
ing. Fabrication techniques in- 
vestigated included extrusion, 
postforming of sheet, and injec- 
tion molding. 

Theory pointed to the use of 
parallel vertical film surfaces for 
best efficiency with minimum pres- 
sure drop. Extruded hexagonal 
tubes in a honeycomb configura- 
tion denied theory because of un- 
equal distribution through the 
vertical passages. Packings con- 
prised of formed plastics sheets 
were capable of redistributing air 
and water in one direction, but 
vertical spacing was needed be- 
tween elements. 

The final design incorporates 
the most efficient vertical spacing, 
and uses splash strips added to 
the top ribs of each deck to catch 
drops which might otherwise elude 
several decks. 
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HOUSING CAPSULE: POLYESTER-GLASS PREPREG LAMINATE 
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Redesigned assembly consists of 
housing capsule, mount and pylon. 


Prepreg, Epoxy Molding 
Cut Weight and Cost 
of Aircraft Structure 


@ Use of a preimpregnated glass 
cloth-polyester laminate and a 
newly developed chopped glass- 
reinforced epoxy compression 
molding compound have provided 
the Martin P5M-1 Marlin seaplane 
with a greatly improved MAD 
(Magnetic Anomaly Detection) 
unit. The materials replace wet 
lay-up, glass-reinforced polyester 
laminates which were used 
throughout the old unit. 

Each pound of the new struc- 
ture supports 2.21 lb as opposed 
to 1.69 for the original design, 
thus providing an increase of 30% 





in structural efficiency. The re- 
design also provides substantial 
reductions in manufacturing costs, 
an increase in production rate, 
and simplified fabrication. 

All three components of the 
unit— the housing capsule, the 
mount and the pylon—are now of 
reinforced plastics; the only me- 
tallic parts are fasteners used in 
assembly, and piano hinges and 
shear fittings which attach the 
pylon to the fin. The redesign per- 
mits the unit to meet more effi- 
ciently and economically its design 
requirements, i.e., 1) protect the 
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electronic equipment, 2) support 
environmental loads throughout a 
temperature range of —65 to 160 F 
in a salt spray atmosphere, and 
3) withstand aerodynamic loads, 
icing loads and inertia loads re- 
sulting from dynamic accelera- 
tions during take-offs, landings 
and flight maneuvers. 


Prepreg moldings 

The prepreg material is 181 
glass cloth preimpregnated with 
polyester resin. This material is 
used in fabricating all detail parts 
—such as spars, ribs, doublers, 
frames and bulkheads—used in 
the housing capsule, and all details 
in the pylon except the honeycomb 
panels. 

Unit cost of the redesigned 
housing and pylon is 55% lower 
than that of the original wet lay- 
up assembly. The higher initial 
cost of the prepreg material is 
more than offset by 1) reduction 
in scrap, 2) economies inherent in 
the procurement, handling, stor- 
age and inspection of only one 
material, and 3) elimination of 
clean-up time and equipment. Pro- 
duction rate is substantially in- 
creased and reproducibility of 
quality improved because of the 
controlled nature of the prepreg 
material. 


Epoxy molding 

The newly developed epoxy 
compression molding compound 
(Seotchply 1100) is supplied in 
the premixed, catalyzed condition 
with approximately 35% resin and 
65% chopped glass fibers. It needs 
no treatment before molding. 

Use of the molding material for 
the housing-to-pylon mount results 
in a 314-fold increase in produc- 
tion rate. Extensive physical test- 
ing of the material indicates that 
its mechanical strength charac- 
teristics are comparable to those 
of the glass fabric-polyester lami- 
nates. The improved strength- 
weight characteristic of the mate- 
rial permits a 10% reduction in 
weight while’ increasing’ the 
strength of the unit. 





More information on this redesign, and in 
particular the epoxy-glass molding compound, 
will be published in an article in next 
month’s issue of MATERIALS IN DESIGN EN- 
GINEERING. 


APRIL, 1958 « 149 














































Fig 1—Variable diffuser with slide plate removed. 





Careful Selection of Diffuser Materials 
Improves Wind Tunnel Performance 


™@ The purpose of a hypersonic 
wind tunnel diffuser is to convert 
the kinetic energy of rapidly mov- 
ing gases to potential energy. The 
diffuser is located downstream of 
the tunnel’s test section and can 
be either a fixed or variable wedge 
design. A fixed wedge diffuser is 
usually designed to accommodate 
a limited range of Mach numbers, 
whereas a variable diffuser, such 
as the one discussed here, can ac- 
commodate a wide range of air 
velocities. 

The problem of selecting the 
proper materials for a hot gas 
hypersonic wind tunnel is espe- 
cially acute because of the high 
temperatures and air loads en- 
countered. The diffuser is intended 
for use at temperatures up to 
2500 F at hypersonic air velocities. 

Key materials used in this new 
diffuser design are: chromium- 
molybdenum steel castings, metal- 
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lized sandwich-type coatings, 4140 
steel bar, hard chromium plate, 
1020 hot rolled steel plate, metal- 
asbestos and silicone rubber ex- 
trusions, and type 195 aluminum 
alloy castings. 
Component requirements 

For simplification, the variable 
diffuser can be broken down into 
four basic components: movable 
plates, diffuser box, pneumatic 
seals and actuating mechanism. 

Movable plates — The primary 
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function of these plates is to vary 
throat area. They may consist 
either of thin flexible metal plates, 
or of upper and lower plate as- 
semblies (see Fig 1), each hinged 
at the ends and the center to allow 
a change in cross-sectional area. 
Plate materials must have: 

1. Good resistance to abrasion 
caused by foreign materials in the 
air stream. 

2. Sufficient strength to with- 
stand high air loads. 
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Good corrosion § resistance 
especially important in hot gas 
tunnels). 

Low coefficient of expansion 
to permit close tolerances. 

_ Good machinability for low 
manufacturing costs. 

Diffuser box—The primary pur- 
pose of the diffuser box is to pro- 
duce an accurate channel for the 
flowing air and to establish accu- 
rate boundaries for the movable 
plates. The two vertical plates of 
the box form the walls of the 
diffuser and come in contact with 
the edges of the movable plates 
shown in Fig 1. In general, the 
materials requirements for the 
box are the same as for the mov- 
able plates. In addition, the air 
flow surfaces must have accurate 
dimensions and a good finish. 

Pneumatic seals — Because of 
the high pressure differentials in- 
volved, it is extremely important 
that no air be allowed to pass be- 
tween the edges of the movable 
plates and the sides of the diffuser 
box. A double pneumatic seal is 
used between the edge of the 
movable plates and the sides of 
the diffuser box to prevent air 
leakage. The materials selected 
for these seals must be capable of 
withstanding 10 to 25% compres- 
sion, and be compatible with lubri- 
cants used between the movable 
plates and the sides of the diffuser 
box. 

Actuating mechanism—The ac- 
tuating mechanism is used to con- 
trol the motion of the movable 
plates and to control the cross- 
sectional area of the diffuser. De- 
sign of the actuating mechanism 
is fairly conventional, consisting 
principally of a modified truck 
transmission, a 15-hp motor, and 
suitable housings. Since it is 
located outside the air stream the 
mechanism is not exposed to any 
detrimental environmental condi- 
tions. It must, however, have 
sufficient strength to withstand 
the forces imposed on the plates. 
Materials selected 

Movable plates—Because of the 
Possibility that very high operat- 
ing temperatures might have an 
effect on steel weldments and 
joints, castings of chromium- 





molybdenum steel were selected 
for the movable plates. This steel 
best met the requirements of low 
thermal expansion, high structural 
strength and fair machinability. 
Because of the temperatures 
encountered and the degree of 
thermal cycling (40 to 2500 F), 
it Was necessary to use some type 
of coating to prevent the forma- 
tion of rough, scaly surfaces. The 
coating selected is a sandwich 
type consisting of a nickel-chro- 
mium-boron base, an intermediate 
sealer and an aluminum overlay. 
The base coating is sprayed over 
a rough machined surface to a 
thickness of 0.015 in. It is then 
heated to fusion temperature with 
an acetylene torch to insure total 
coalescence of the alloy. After 
application of a sealer, aluminum 
is sprayed on to produce a total 
coating thickness of about 0.040 
to 0.045 in. After heating to 
1200 F, the aluminum is converted 
to aluminum oxide which, through 
the catalytic action of the sealer, 
fuses with the nickel-chromium- 
boron layer. The resulting surface 
has a glossy appearance, is low in 
friction, and can be used to 2500 F. 
Hot rolled, heat treated and 
stress relieved AISI 4140 bar steel 
is used for the hinge elements 
(Fig 2). This steel was found to 
best meet thermal and strength 
requirements. Each bar is ma- 
chined to 1 mil under final diam- 
eter and given a 14-mil hard chro- 
mium plate. End brackets for the 
hinges are made from SAE 1020 
hot rolled steel bar. Operating re- 
quirements for these parts are not 
too severe as they are located out- 
side of the air stream and are 
not subject to extreme heating. 
Diffuser box—SAE 1020 hot 
rolled steel was selected for the 
side plates primarily because of 
its good machinability and weld- 
ability. Comparatively thick sec- 
tions are used to withstand the 
high air loading on the side plates 
and to minimize thermal distor- 
tion. As with the movable plates, 
all inner air flow surfaces are 
given a protective coating consist- 
ing of a_nickel-chromium-boron 
base, an intermediate sealer and 
an aluminum overlay. 
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Fig 2—Hinge elements are made 
from 4140 steel. 





Fig 3—Intermediate housing is made 
from aluminum casting alloy 195 and 
SAE 1020 hot rolled steel plate. 





Fig 4—Exterior actuating mechan- 
ism housings are made from alumi- 
num castings to keep down weight of 
this removable side panel. 


Pneumatic seals—As shown in 
Fig 1, the seals run the entire 
length of the movable plates and 
through the ends of the hinge 
rods. The seal closest to the air 
stream consists of a rectangular 
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metal-asbestos extrusion, selected 
for its high heat resistance. A 
graphite-base molybdenum disul- 
fide powder is rubbed into the seal 
before use. 

The second seal consists of a 
circular silicone rubber extrusion, 
selected for its high wear and 
heat resistance (temperature at 
the seal is around 500 F), and its 
resistance to lubricants. A viscous 


high temperature grease suitable 
for use at high pressures is used 
in contact with the seal. Hardness 
of the silicone rubber is 40 to 50 
durometer. The groove in which 
it fits is machined shallow enough 
to allow 10 to 25% compression 
of the seal. 

Actuating mechanism—The in- 
termediate housing parts (Fig 3) 
consists primarily of castings of 


type 195 aluminum alloy and 9; 
chromium-molybdenum stee!. Th, 
195 alloy is also used for the ey. 
terior housings (Fig 4). hes 
housings had to be light in weight 
as the side panel to which they 
are is frequentl) re. 


1G 


fastened is 
moved for maintenance purposes. 
The horizontal drive shaft rup. 
ning through the housings is made 
from 4140 alloy steel. 





Ingenious Aluminum Extrusion 


Is Key to Unusual Lighting Unit 
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Cross section of entire column as- 
sembly (left), end cap assembly 
showing double recesses and twin- 
lead electrical insert (top right), and 
expansion bushing detail (bottom 
right). 


@ A carefully designed aluminum 
extrusion has made possible a new, 
completely portable, floor-to-ceil- 
ing lighting unit. The unit, is 
described as a “fully electrified 
column, spring loaded at the top 
so that it supports itself between 
floor and ceiling.” It can be in- 
stalled in less than 5 min, and 
retails at about $50. 

Four important criteria were 
set in the design of this unit. It 
had to be: 

1. Exceptionally strong, yet light 
enough for easy installation. 

2. Safe, yet so designed as to 
allow attachment of any number 


Typical installation of lighting 
unit and close-up of lamp attachment. 





Citation 


ANTHONY DONATO, 
Industrial Designer 
Lightolier, Inc. 


of lamps at any point along either 
of two surfaces. 

3. Flexible enough to be in- 
stalled in rooms with ceiling 
heights of from 7 ft, 6 in. to 9 ft, 
6 in. 

4. Competitive with 
others already on the market. 
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Aluminum extrusion 

\luminum was selected for the 
main section of the column be- 
cause it offered a high strength- 
weight ratio and because it could 
be attractively finished by either 
anodizing or enameling. Selection 
of the extrusion process with its 
almost unlimited choice of cross 
section made possible three key 
design features: 

1. A hollow inner chamber to 
house the height adjustment 
mechanism. This mechanism con- 
sists of a spring chamber, spring 
pusher, spring, spring stop and 
expansion bushing (see drawing). 
The lower end of the spring 
chamber is dimpled to hold the 
spring stop in place. A pin in the 
spring pusher prevents rotational 
slip when the extension stems are 
threaded into the column. 

2. Two continuous holes in the 
aluminum extrusion to allow fas- 
tening of end caps with self- 
tapping screws, thereby elimi- 
nating costly drilling and tapping. 
3. Two sets of continuous double 


recesses on two sides of the ex- 
truded shape to retain the two 
twin-lead electrical inserts and to 
provide grooves for a mechanical 
twist-and-lock coupling device for 
attachment of the lighting acces- 
sories. 

Other materials 

Rigid PVC—Used for the twin- 
lead wiring insulation because of 
its good dielectric properties, di- 
mensional stability and the ease 
with which it could be inserted 
into the aluminum extrusion with- 
out galling or fracturing. 

Molded melamine—Used for the 
two end caps that separate the 
aluminum extrusion from the ex- 
tension stems. 

Steel tubing—Used for the 
upper and lower extension stems 
because of its structural strength, 
low cost, and ability to be brass 
plated, and because it allows good 
quality threads to be cut. 

Aluminum bar stock—Used for 
the spring pusher, spring stop and 
spring chamber because of its low 
cost and ease of machining. 








Steel wire—Used for the com- 
pression spring, specially designed 
to exert an upward force of 50 lb. 

Cold rolled steel—Used for the 
expansion bushing located in the 
lower section of the basic column. 
The bushing incorporates a taper 
thread, a steel pin placed perpen- 
dicular to its axis, several sharp 
projections on the _ sides and 
slotted walls. Its function is to 
expand and bite into the inside 
walls of the spring chamber when 
the lower extension stem (which 
has straight threads) is threaded 
into it. The steel pin counteracts 
rotational force yet allows the 
bushing to expand, thereby per- 
mitting the lower stem to tele- 
scope for further height adjust- 
ment. 

Brass bar stock—Used for the 
pads placed on each end of the 
extension stems because of easy 
machinability (free turning stock) 
and good polished surface. 

Adhesive-coated rubber — Used 
for pads attached to the brass 
pads to contact floor and ceiling. 





Dense Urethane Foam 
Is Fastening Edge 
for Sandwich Panels 


® Plastics sandwich panels used 
for portable arctic shelters must 
be joined in such a way that they 
provide a proper weather resistant 
seal. In developing such panels 
consisting of glass-reinforced poly- 
ester facings and foamed ure- 
thane cores, the Kawneer Co. de- 
veloped a unique joint which util- 
izes a high density (12-14 lb per 
cu ft) urethane foam strip foamed 
in place against the edge of the 
panel. The strip is of tongue and 
groove design and has molded-in 
gaskets, a tapping plate for fas- 
teners, and a chopped glass-rein- 


forced polyester skin for rein- 
forcement. (See Fig 1.) 
Advantages 

The new panel edging system 
offers many advantages not com- 
mon to the more conventional 
sandwich panel edge band sys- 
tems. The more important benefits 
are: 

1. Material has good thermal 
insulating properties. 

2. Edging is foamed in place, 
eliminating need for a mechanical 
attachment as well as routing or 
machining to size. 

3. Fasteners and gaskets are 


molded firmly in place, preventing 
them from being pulled loose dur- 
ing field handling, and eliminating 
subsequent fabrication operations. 

4. Material is lightweight. 

5. Closed cell structure of foam 
provides good vapor barrier. 

6. Edge profile can be altered 
without expensive machining. 

7. Edging is resistant to rot, 
vermin and most adverse environ- 
mental conditions. 


8. Material can be drilled, 
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Fig 1—Tongue and groove joint. Panels are in assembly position. 
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Fig 2—Male and female fasteners 
are easily screwed into tapping plate 
which is molded into the edging strip. 





Cross section shows urethane foam 
tongue-and-groove section with two 
P gaskets and fastener molded in. 
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Fig 3—Compressive stress required 


to compress urethane foam (Selec- 
trofoam 6002 and 6003) by 12.5%. 
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sawed and worked with most 
types of cutting tools. 
Selecting the material 

The more conventional edge 
banding materials, such as metal, 
wood or laminated plastics, were 
not considered desirable for this 
application because of either high 
thermal conductivity or excessive 
weight. It was felt the excellent 
thermal insulation characteristics 
of urethane foam, as well as its 
closed cell structure and light 
weight, would make it an excellent 
material for this application if 
sufficient structural strength and 
a reproducible fabrication process 
could be obtained. 

Previous evaluations of panel 
fasteners indicated that an inte- 
gral fastener mounted in such a 
manner as to apply a compressive 
load on the panel edge would be 
the most. satisfactory’ sealing 
method. Since the stress imposed 
by the fastener would be greater 
than any other structural loads 
encountered by the edge members, 
compressive strength was consid- 
ered the most critical property of 
the edging material. The com- 
pressive strength characteristic of 
urethane foam was found to be 
one of the material’s best proper- 
ties, and sufficient for the design 
requirements of the edge member. 
The accompanying curve (Fig 3) 
shows compressive load required 
for 12.5% deflection of foams of 
various densities. 

Because of the low dent and 
impact resistance of the foam 
edge, reinforcement was neces- 
sary. Following the concept of a 
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lightweight panel with no through. 
metal which would lower the in- 
sulating value of the panel, a re- 
inforced plastics supporting coat- 
ing was developed. It consists of 
a polyester gel coat and milled 
glass fibers. The foaming of the 
urethane edge takes place against 
the reinforcing edge, thus making 
it an integral part of the edging. 
Gaskets and fasteners 

A P-type bulb gasket with a 
long perforated tail which can be 
readily locked in the foam during 
the foaming operation is used. A 
metal tapping plate is also molded 
in place during the foaming opera- 
tion. Fasteners can be readily in- 
stalled by merely screwing them 
into the tapping plate embedded 
in the foam edge (Fig 2). 

A variety of edge designs are 
possible with the foam-in-place 
fabrication technique. By machin- 
ing various mold inserts to the 
desired shape and locating them 
in the panel mold, any number of 
panel profiles can be molded with 
no subsequent machining or trim- 
ming operations. 

Foaming in place 

In producing the edge on the 
prefabricated panel, the panel is 
placed in a table mold fitted with 
edge molds of aluminum bar stock 
and incorporating gaskets and 
other inserts as desired. The mold 
is coated with the catalyzed gel 
coat and sprayed with the milled 
glass fibers. The foam mixture is 
poured into the mold and the mold 
top installed. After the resin 
foams and cures, the panel is re- 
moved from the mold. 
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Cross section of box trimmer shows Teflon contact carrier (shaded). 


Teflon’s Cold Flow 
Used to Advantage in 
Resistor Box Trimmer 


§ The cold flow properties of poly- 
tetrafluoroethylene (Teflon), usu- 
ally considered a disadvantage, 
have been used to advantage in 
the design of a miniature contact 
carrier used in a resistor box 
trimmer. The box trimmer, an 
adjustable resistor in an insulated 
case, is small (4 x 4x 1in.) and 
demands good accuracy in the 
electrical-to-mechanical _ relation- 
ship for satisfactory operation. 
The contact carrier is one of the 
most important elements in a box 
trimmer. In order to function 
properly it must meet the follow- 
ing requirements: 1) it must not 
backlash; 2) it must have positive 
positioning with regard to the re- 
sistor element; 3) it must stay 
put once it has been set; 4) it 
must be stable at temperatures up 
to 450 F; 5) it must be resistant 


to shock and vibration; 6) it must 
be flexible under excessive end 
loads; 7) it must not shred or 
flake onto the resistor element; 
and 8) it must have good electrical 
and insulating properties. 
Why Teflon was chosen 

Teflon meets all of the above 
requirements, and its cold flow 
characteristics provide the carrier 
with just the right amount of 
interference against the housing 
to give stability against shock and 
vibration during operation. Other 
reasons why Teflon was chosen: 

1. The Teflon contact carrier 
provides an interference fit of 
0.002 to 0.008 in. on the screw 
which is well within commercial 
tolerances. 

2. Teflon cold flows enough to 
permit the driving screw torque 
to remain within the desired 


limits. The forces of mechanical 
interference and resistance bai- 
ance out to flow provide an ex- 
tremely satisfactory smooth slid- 
ing fit. 

3. The stiffness of Teflon per- 
mits the carrier to establish posi- 
tive thread engagement. 

4. The low friction character- 
istics of Teflon permit adjustment 
of the contact carrier without dis- 
torting it. The low friction of 
Teflon on the threads is such that 
the distortion on the carrier is at 
a minimum and its stability is 
unimpaired. 

5. The stiffness of Teflon per- 
mits the carrier to travel safely 
to the end of the screw without 
slipping off. When the carrier 
reaches the end, the screw con- 
tinues to turn, spreading the Tef- 
lon block until it snaps back into 
place (in one revolution of the 
screw). This operation can be re- 
peated many times at either end. 

The Tefion part has performed 
satisfactorily for 10,000 cycles, 
whereas the life requirement of 
the part is only 100 cycles. 
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How the 
helmet 
is made ——> 





1. Preform is shaped. Glass fibers cut in 
21%4-in. lengths are blown into top of preform- 
ing machine and drawn onto helmet-shaped 
screen by vacuum chamber beneath revolving 
table. 


2. Preform is dried. After shaping, 
preform is sprayed with binder, then 
placed in drying oven. Preform includes 
shape of lens holder (not visible here). 


Glass-Polyester Welding Helmet 


Is Easier to Make, Easier to Wear 





Old New 
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@ A welding helmet protects 
against light rays, heat rays and 
spatter burn. Requirements, in 
addition to light weight, include 
resistance to flame, moisture and 
warping. Other considerations are 
appearance, comfort and_ cost. 
Changing from pressed, black vul- 
canized fibre to molded polyester- 
glass has resulted in welding 
helmets that are less costly to 
make, less likely to warp, and more 
comfortable to wear. 

The new material consists of 
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| glass-polyester 
pF holder is molded-in; in the vul- 


3. Helmet is molded. Preform is 


S placed in female mold, and colored 


resin and binder poured on top. Mold 


| is closed and resin is cured at 250 F. 


polyester resin reinforced with 
glass fiber and containing a filler 
of China clay. The glass fiber is 
preformed to shape, loaded with 
the resin, molded and cured into 
a hard, infusible solid with a 
strength-weight ratio exceeding 
that of steel. The cured material 


| has dimensional stability sufficient 


for precision work, is_ virtually 


' corrosion proof, and has excellent 


thermal and electrical character- 
istics. 
Advantages 

1. Simpler fabrication. In the 
helmet, the lens 


canized fibre helmet, the holder 
had to be assembled in a blanked 
hole. In addition, production of 
the fibre helmet was a time-con- 
suming operation involving water 
soaking, heating, air drying for 
18 to 24 hr, reheating, air drying 
for 48 hr, and final curing. 

2. Lower materials cost. The 
vuleanized fibre was purchased in 
flat blanks; breakage during press- 
ing averaged 5%, and there was 
25% waste in material trimmed. 
In addition to these losses, in this 
case the plant did not use vulcan- 
ized fibre for any other purpose 
and had to purchase it at small 


4. Molding is finished. Excess 
glass fiber is sanded off and the edge 
smoothed on a belt sander. Amount 


of excess is extremely small, some- 


times inappreciable. 


lot prices. The plastics moldings, 
on the other hand, required neg- 
ligible trim. 

3. Resistance to warpage. The 
vulcanized fibre helmet could ab- 
sorb as much as 25% of its weight 
in moisture. A helmet placed in 
180 F water for 12 hr would 
flatten out (tending to return to 
its original shape) to the point of 
being unusable. Such a test has 
no noticeable effect on the shape 
of the plastics helmet, which will 
absorb less than 2% of its weight 
in moisture. 

4. Greater comfort. The vulcan- 
ized fibre helmet was available 
only in heat-absorbing black, and 
thus was hot and uncomfortable. 
White and yellow helmets—avail- 
able in the glass-polyester mate- 
rial—reflect 70% of the radiant 
heat, making the wearer more 
comfortable. 

5. Varied colors. The plastics 
helmet is available in any one of 
six colors, providing the user with 
instant identification, as well as 
making it easier to spot workers 
in hazardous areas or among 
moving objects. 

6. Easily cleaned. The surface 
of the plastics helmet is slick and 
easily cleaned. 
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5. Helmet is assembled. Inside 
of helmet is sprayed with flat black 
paint. Then filter lens and adjustable 
headband are added. Interior close- 
up (below) shows attachable head- 
band, and the filter lens retaining 
spring which is held by the boss 
molded in the helmet. 
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Typical installation shows how fabric and clear film are combined. 


Improved Mylar Film 
Makes All-Weather 


Swimming Pool Possible 


@ A clear, tough, transparent film 
—made of improved Mylar— and 
vinyl-coated nylon fabric have 
been combined to form a portable, 
air-supported enclosure for an all- 
weather swimming pool. 
New structural concept 

The swimming pool enclosure 
is a case where a new structural 
concept led to a substantial im- 
provement in a material. The new 
concept was a structure consisting 
of a flexible shell that is stiffened 
and supported by maintaining a 
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small air pressure differential 
within the shell; no auxiliary sup- 
ports (beams, columns, trusses or 
arches) would be required. 

The shape selected for the pool 
was a half cylinder with spherical 


(quarter spheres) end sections. [py 
addition to providing the maxi- 
mum usable floor area, this ‘ype 
of structure has the advantage of 
being subject to somewhat lower 
impact pressures than is the 
spherical radome structure. How- 
ever, since the flexible shell has 
no bending stiffness, it is subject 
to considerably greater distortion. 
New structural materials 

Two basic materials were re- 
quired for the pool enclosure: one 
for the spherical end section and 
one for the cylindrical section. 
End sections had to be made of a 
strong, completely flexible, weath- 
er resistant material that could 
be economically fabricated, yet 
have long service life. Moreover, 
the material had to be available 
in attractive colors. Vinyl-coated 
nylon fabric proved to be com- 
pletely satisfactory. 

The materials selection problem 
inherent in the design of the cyl- 
inder section was more difficult. 
Requirements included: 1) trans- 
parency; 2) light weight; 3) re- 
sistance to degradation under out- 
door exposure in all weather con- 
ditions; 4) puncture and tear re- 
sistance; 5) good flexural strength; 
and 6) high modulus of elasticity. 

Until recently, no material was 
available that met these require- 
ments. Although conventional My- 
lar polyester film had good phys- 
ical characteristics and seemed at 
first to be practicable, it was 
found to become brittle after long 
exposure to ultraviolet light; as a 
result, it lost its strength and tear 
resistance. 

One of the _ problems that 
plagues the design engineer is the 
unavailability of materials suit- 
able to the requirements of a new 
design concept. As a result, poten- 
tial improvements in existing 
products or possible replacement 
by superior products are often 
unrealized. In this case, rather 
than discard the idea, the design- 
ers worked with Du Pont (pro- 
ducer of Mylar) until a modifica- 
tion called ““Weatherable Mylar” 
was developed. After prolonged 
testing, the new material was 
found to satisfy all requirements. 





A limited number of reprints of this report are available at 50¢ each. 
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Properties of Phenolic, Epoxy and Vinyl Coatings’ 
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Weathering 
Physical Properties Color and Gloss Properties 
Coating Type Outstanding | | e pe | - Gloss 
* Characteristics | Abra- | | Flex- | Tough- | Film | Color Weather | Retention 
Hardness | sion | Adhesion | ibility | ness | Color | Reten- | Gloss | Resis- on 
| Resist- | | tion | tance | Exterior 
| ance | | Exposure 
PHENOLIC 
Varnish® Exterior durability; flexi- | FtoG | FtoG | G GtoE | FtoG| F F | E G | P 
bility; low cost | 
Baking Solution Hardness; res stance to sol- | E | G G P | PtoF | PtoF rit S F | P 
(alcohol soluble) | vents, chemicals | | | | | 
Dispersion Fast drying; resistance to F iin E Pepe F Te ro. G | F 
| lacquer solvents | | a? Tl Gael 
EPOXY 
| l 
Good color; base resins can | 
Epoxy Estere be used with inexpensive | FtoG | FtoG | E E F'oG G F to G E F toG P 
fatty acids; excellent flex- | | 
ibility, adhes.on | 
Properties of air-dry coat- | | 
Amine Ha-dened¢ | ings approach those of | G FtoG E FtoG | FtoG | FtoG | FtoG | FioG F P 
baked coatings; excellent | 
alkali resistance | 
Polyamide Flexibility, impact resistance| G F toG E E E FtoG | PtoF G F toG F 
Hardened | 
Epoxy-Phenolic ‘ Hardness; resistance to hot E G G | FtoG G F F G F P 
detergents, soaps; very 
= good flexibility, adhesion ‘ | 
VINYL 
Solution« Excellent color, flexibility, F E FtoG E E E! E G’ E! E 
chemical resistance; taste- 
less, odorless 
Plastisol» Toughness; resilience; F E E to cloth* E E E! E F E! FtoG 
abrasion resistance; can be 
applied without solvents 
Organosol i High solids content; excel- F E E to cloth* E E E! E P toG E! G 
lent color, flexibility; taste- 
less, odorless 
Vinyl Acetate Latex i] Excellent color retention, | F toGifnot| FtoG | Eto most G G E E F G! m 
viscosity stability, leveling over- substrates 
properties plasticized 
Viny! Butyral Excellent adhesion; pro- F toG P E to metals, E E E E m | Eused 1: 
duces excellent surface to cloth, paper as wash 
a which other coatings adhere and glass primer 



































*E--Excellent; G=Good; F=Fair; P=Poor. 


on amount of oil. 


with amine catalyst. 


materials. 
dispersions. 


< For more information, circle No. 557 


dLimited pot life; best resistance properties obtained by baking 15 min at 400 F. 

{Permits one package formulas. 
hVinyl chloride-acetate copolymer and vinyl chloride resins. 
jCan be thinned with water. 





bOleoresinous; properties depend on amount of oil and cooking procedure. 


kRequires primer for use on metal. 


eProperties depend 


eLimited pot life; better than 


eVinyl chloride-acetate copolymers; resins vary widely in compatibility with other 
iVinyl chloride-acetate copolymers; require grinding for good 
mNot normally used where gloss is a factor. 


1Pigmented. 


continued on p 163 
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Technical-ities 
By John S. Davey 


Select proper 
bolt diameter 


An erroneous rule of thumb 
worth forgetting is that no 
bolt under 5%” should be used 
where fastened members are 
under stress. Yet bolts %-inch 
and smaller take plenty of ex- 
ternal loading. 


HOW TO LOOK AT IT 


Primarily, you have to satisfy 
the stress requirements ... 
the load. So select bolts on 
that same basis: the actual 
strength to sustain that load. 


Calculating the strength re- 
quirements will tell you what 
bolt tensile, size, and number 
you need. If smaller bolts suf- 
fice, use them to avoid the 
penalty of overdesign. Holes 
can be smaller which means 
faster drilling and tapping. 
You have a chance to save 
materials since with smaller 
bolt holes, fastened members 
can often be made smaller too, 
You may also be able to 
standardize on a single size, 
saving assembly-line time. 


SIZE VS. SAFETY 


Remember that for a given 
grade of material, size tells 
you capacity of a bolt, not its 
safety. If you tighten a bolt 
to capacity, then you get 
safety. That’s why a smaller 
bolt properly tightened is bet- 
ter and safer than a larger 
bolt sloppily tightened, espe- 
cially where the loads are 
dynamic. Obviously, you re- 
duce risk of under-torqued 
bolts as you reduce their size. 








The new RBaW “‘SPIN SEAL" fasteners have spring- 
type washer with adhering flow-in seal . . . pre- 
assembled to standard machine or tapping screw. 





Flow-in sealant is confined by washer. Note how seal 
fills space under head and flows around and into threads 
in tightened SPIN-SEAL screw. 


New SPIN-SEAL' screws 


give leakproof fastening 


Here is a new type of composite 
fastener that seals by means of a 
unique flow-in sealant and washer. 


ASSURES TRIPLE SEAL 


Concave in shape, the heat treated 
springy washer confines and con- 
trols the flow of sealing compound. 
Tightening the screw forces sealant 
into various spaces around (1) 





When screw is tightened 
the compound seals clear- 
ance hole and top thread; 
between washer and sur- 
face; between head and 
washer. 





threads, (2) head and (3) clearance 
hole to give hermetic sealing. 

The washer has ability to con- 
form to curved surfaces and still 
seal securely against hydrostatic 


pressures and wind driven water. 
Its spring tension and flat rim give 
the added advantage of dynamic 
metal to metal seal. 


ONLY THE SCREW TURNS 


Washer does not turn with the 
screw. This prevents twisting or 
tearing the sealing “gasket”, mar- 
ring of polished surfaces, or goug- 
ing of painted finishes. 


The flow-in gasketing compound 
is plastic rather than elastic. Stable 
and non aging, it won’t split or 
ozone-check under pressure. It gives 
controlled flow into clearance spaces. 
Compounds are available to seal out 
water or oil. 


Send for Bulletin SS-1A which 
gives details on RB&W “SPIN- 
SEAL” fasteners. Russell, Burdsall 
& Ward Bolt and Nut Company, Port 
Chester, N. Y. 1M. 


Plants at: Port Chester, N. Y.; Coraopolis, Pa. 
Rock Falls, Ill.; Los Angeles, Calif. Additiond 
sales offices at: Ardmore (Phila.), Pa.; Pills 
burgh; Detroit; Chicago; Dallas; San Francis. 


Come talk over your fastener problems with the RB&W Fastener Man in Booth 986 at the Design Show in Chicago, April 14-17. 


For more information, turn to Reader Service card, circle No. 438 
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Properties of Phenolic, Epoxy and Vinyl Coatings—continued’ 
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Chemical Resistance Applica‘ion 
Coating Type , Typical 
$ Water Solvents Application Cure Uses 
Solvents Acids Alkalis | (hot/cold) Used Method Method 
PHENOLIC 
Varnish P to ketones and G except to con- P G/G Aliphatic and aro- Brush, spray, Oxidation and! Spar and floor var- 
esters; G to alcohols centrated oxidizing matic hydrocarbons dip, roller,| polymerization; nishes; food can 
acids flow air dry or bake | linings 
Baking Solution E E except to concen- P E/E Alcohols, esters, Spray, dip Polymerization! Solvent resistant 
(alcohol trated oxidizing ketones by baking at 275- | linings for tanks, 
soluble) acids 400 F drums, food cans 
Dispersion Softens, but re- F F P/G Aromatic and ali- Brush, spray Evaporation of Traffic paints and 
covers without phatic hydrocarbons solvent fast drying metal 
damage primers 
EPOXY 
Epoxy Ester‘ P to ketones and G except to con-| FtoG FtoG | Aromatic and ali-| Brush, spray,|Oxidation and Food can linings; 
esters; G to alcohols centrated oxidizing phatic hydrocarbons dip, roller polymerization; | floor varnishes; pro- 
acids air dry or bake | duct finishes 
Amine Hardened“ F to G to ketones F E G/G Mixtures of aro-| Brush, spray, Polymerization; | Pipecoatings ;chem- 
and esters; E to matic hydrocar- | dip, flow air dry or bake | ical equipment 
alcohols bons, ketones and 
alcohols 
Polyamide P to ketones and F E P/F Mixtures of aro- | Brush, spray, Polymerization; | Structural steel; 
Hardened e esters; G to alcohols matic hydrocar- | dip airdryorbake | paper coatings; col- 
bons, ketones and lapsible tube coat- 
alcohols ings; coatings for 
molded phenolics 
Epoxy-Phenolic GtoE G F toG G/G Alcohols and ke-| Brush, spray, | Polymerization | Can and drum coat- 
tones dip by baking at 300- ings; appliance 
425 F primers 
VINYL 
Solutions P to ketones and|E to inorganic; P to} E except G/E Combination of ke- | Spray, roller Solvent, evapo- | Beer and food con; 
esters; Eto alcohols | acetic, formic and| ammoni- tones and aromatic ration; bake for | tainers; bottle caps 
and aliphatics; aro- | lower organic acids | um hydro- hydrocarbons best adhesion paper and metal 
matics swell | | xide foil; maintenance 
‘finishes 
Plastisol» P to ketones and|€ to inorganic; P to|E except) Softens/G Plasticizers such as Spray, dip, | Requires baking | Metal and cloth 
esters; E to alcohols) acetic, formic and | ammoni- phthalates, phos- roller, slush | at 300-350 F for | coatings; slush and 
and aliphatics; aro- | lower organic acids | um hydro- phates, glycolates film fusion dip molding; gasket- 
matics swell xide ‘ing; foams 
os ees eae eee a So SS as a ee eae Te - ve 
Organosol i P to ketones and|Etoinorganic;Pto|}E except E/E | Combinationofdis-| Spray, dip | Requires baking | Cloth and wire coat- 
esters; E to alcohols) acetic, formic and| ammoni- persants (plasticiz- at 300-350 F for} ings; product 
and aliphatics; aro- | lower organic acids | um hy- ers and ketones) ‘film fusion ‘finishes 
matics swell droxide and diluents (aro- 


matic hydrocar- | 
bons) | | 





Viny! Acetate 
Latex j 


Resistant to alipha- 
tic hydrocarbons 





Viny! Butyral 


— 


Softens but does 
not lose adhesion 





G to organic and 
weak mineral acids; 
P to conc mineral 
acids 





G to weak Softens/G_ Small amounts of Brush, spray, | Air or force dry | Interior wall paints 





alkalis; P plasticizer and high dip, roller, | and sealers; mason- 
to concen- boiling solvent knife ‘ry paints; paper 
trated al- coatings ; wood seal- 
kalis ers and fillers 

P F/F Alcohols Brush, spray,| Air dry, except | Wash primers 


dip, roller, when used with | 








| knife | phenolics 





Courtesy of Bakelite Co. Div. of Union Carbide Corp. 
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for new standards in electrolytic copper powder 


Starting point for fine characteristics-controlled copper The Outstanding Quality of these powders i 
powders is the electrolytic tank house at U.S. Metals based solidly on aggressive research, Some current pri 
Refining Co., American Metal Climax subsidiary. The jects of unusual note concern copper-base filter powders 
acres of tanks shown above help us maintain our posi- high-temperature powders, and inclusion-keyed alloy 
tion as the world’s largest producer of electrolytic cop- powders. 

per powder. Since 1932, the electrolytic copper and 
copper-base powders produced here have continually 
established new standards for competitive powder pro- 
ducers to aim at. 


You can put to work on your compacted parts problem 
American Metal Climax’s skill and resources in powée 
metallurgy. Just contact the Metal Sales Department 


Purity... Stability. ..Uniformity. These are the 
reasons why fabricators of electronic computer parts AMERICAN 


and similar precision compacts consistently specify METAL 

American Metal Climax electrolytic copper powders. 

And the highest industry standards hold true through- CLIMAX, 

out the entire wide range of our metal powders line. Inc. 

Included are copper-lead and copper-lead-tin alloys, 

bronze, tin, solder, and precious metals. 61 Broadway, New York 6, N. Y. 
For more information, turn to Reader Service card, circle No. 469 
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PREVIEW 


“114th Annual MPA Meeting 


ders is 
ont pro- 
wders 
d alloy 


oblem 
powde 
‘ment 


and 1958 Powder Metallurgy Show 


April 21-23, 1958 


The New Sheraton Hotel in Philadelphia will be the scene of 
the 14th annual meeting of the Metal Powder Assn. to be held 
Apr 21-23. Running concurrently with the meeting will be the 
Powder Metallurgy Show at which more than 25 leading manufac- 
turers will display their latest products and equipment. 


The meeting 


This year’s technical session will feature 12 papers and a 
panel discussion on sintering furnaces and atmospheres. Subjects 
to be covered during the meeting include: powder metallurgy in 
Russia; metal powders in missile and rocket fuels; hard surfacing 
with metal powders; chromizing iron powder parts; and production 
of brass powder nuts and washers. 

Five papers and a panel discussion are scheduled for Tuesday, 
the first paper starting at 9:30 a.m. and the last at 4 p.m. Seven 
papers will be given on Wednesday, the first starting at 9 a.m. and 
the last at 3:30 p.m. The program for the two day technical meet- 
ing, including time, title and author of each paper, is given starting 
on this page. All papers will be given in the hotel’s Grand Ball- 
room West. 

As in the past, registration, business sessions, and election of 
new officers of the Metal Powder Assn. will be held the first day 
of the meeting, Monday, Apr 21. The business session is for MPA 
members only and will be held all day Monday. 

A reception and banquet will be held Tuesday evening, Apr 22. 
Mr. W. Laurence Le Page, president of the Franklin Institute, 
Philadelphia, will be banquet speaker. 


The show 


Company exhibits will open Tuesday, Apr 22, at 9 a.m. They 
will be open from 9 a.m. until 6 p.m. during both days of the 
meeting. 

Exhibits will include new sintering furnaces, compacting 
presses and other equipment used in powder metallurgy. Represent- 
atives of the companies will be on hand to help in technical, supply 
and production problems. All exhibits will be in the Assembly 
Room and the East Ballroom of the hotel. 

An alphabetical list of companies that will exhibit their prod- 
ucts at the Powder Metallurgy Show appears on page 167. 


Program 


Monday, April 21 


Registration 
Business Session 


Tuesday, April 22 


9:00 a.m. 
Powder Metallurgy Show exhibit 


opens 


9:30 a.m. 


9:30—New Powder Metallurgy Ap- 
plications in the Metal Cutting 
Field — H. Trommelt, Spring 
Garden Institute 


10:15—Mechanical Filter Trans- 
ducer Wire and Resonator Disks 
—W. E. Whittington, Collins 
Radio Co. 


11:00 — Market Development for 
Powder Metallurgy Parts, M. 
Reid, New Jersey Zinc Co. 


continued on p 166 
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PLAST-IRON 
POWDERS | 
















NEW 


Grade A-213 
Electrolytic 100 Mesh 


Non-Laminating 
Electrolytic Iron 
Powder 


Presses 
to Ultra-High 
Densities in One 








Operation 


Send for Technical Data 
and Working Sample 


METALS 


ay 


iVational { s 


\ rdiator ¢ Orpora;¢rioy)) 


\ 4458 BRIDGE STREET | 


JOHNSTOWN, PA. 





For more information, circle No. 565 


POWDER METALLURGY 
PREVIEW 


continued 





2:00 p.m. 





2:00—Effects of Sintering Atmos- 
pheres on the Properties of Sin- 
tered Iron Compacts, E. Kawa- 
saki, Republic Steel Corp. 

2:45—Panel Discussion on Sinter- 
ing Furnaces and Atmospheres 
Moderator: R. L. Harper, Harper 

Electric Furnace Corp. 


Hydrogen and Dissociated Am- 
monia Gas—M. R. Ogle, Dre- 
ver Co. 


Exo and Purified Gas—H. Web- 
ber, Harper Electric Furnace 
Corp. 


Endo Gas—N. K. Koebel, Lind- 
berg Engineering Co. 


4:00—What Is Russia Doing with 
Powder Metallurgy? C. Goetzel, 
New York University 


6:30 p.m. 


Reception and cocktail hour—Grand 
Ballroom West 


7:30 p.m. 
Banquet—Grand Ballroom East 


Wednesday, April 23 


9:00 a.m. 


Powder Metallurgy Show exhibit 
opens. 


9:00—What Is Japan Doing With 


Powder Metallurgy? Japan 
Powder Metallurgy Parts Mfg. 
Assn. 


9:45—Metal Powders in Missile 
and Rocket Fuels, L. Frazier, 
Metal Hydrides, Inc. 


10:30—Metal Powders for Barrel 
Finishing, G. C. Madigan, Ben- 
dix Products Div., Bendix Avi- 
ation Corp. 


11:15—Slip Casting Metal Powders: 
A Commercial Reality, H. H. 
Hausner, Consultant 
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‘SEEKING THE 
IDEAL MATERIAL 


| € 
| 
| 


* Molds for powder metallurgy? 


aa a 


* Sintering boats? 


* Crucibles, jigs, plates? 








* Similar hot applications? 


HERE'S YOUR ANSWER 


| Speer carbon and graphite parts are 
| not wetted by molten metals. They hold 
their shape with no warping, regard- 
less of temperature. They have high 
heat transfer and will not break down 
under severe thermal shocks...will not 
crack or split...are chemically inert. 





Easily machined or fabricated, Speer 
carbon and graphite parts can be pro- 
vided in almost any size and shape to 
your exact dimensional tolerances. If 
you have a design problem involving 
high temperatures, examine the advan- 
tages—and economies of Speer Carbon. 
Speer’s knowledge and experience is 
yours for the asking—mail the coupon 
today for further details. 


we? Ree —_—_ meen | 


PEER (2 nnn 


Please send information on carbon for use in 








Name 





Title 





Company 





Address 
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For more information, circle No. 571 
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@ Nome your needs in 
occurately drawn seam- 
less brass, copper, alum- 
inum, nickel and nickel al- 
loys, Ni-Span “C”, phosphor 
bronze and nickel silver, and 


we have your answer, 


BOURDON tubing in con- 
stant wall thickness . . . con- 


sistent spring properties ... 










exact duplication. Precision 
Bourdon Tubing is available 
to your particular specifications. 


COAXITUBE isa metal shielded 
wire consisting of an inner con- 
ductor, insulation and seamless 
non-ferrous metal tubularshield 
forming a coaxial pair of con- 
ductors. Semi-rigid equivalents 
to all RG/U cables. 


POINTER TUBING light enough 
to react to slightest torque im- 
pulse, yet strong enough to 
withstand striking the stop pin. 
Sizes to 0.010” O.D., wall 
thickness down to 0.0010”, 


Whatever your designs 
and plans for tubing you 
can rely on Precision for 
finish, accuracy and quick 
deliveries. Write for 
folder “Small Tubing 

For Industry” to 
Department 1, 
Precision Tube Co., 

North Wales, Pa, 


"4 
ARECISION 


TUBE COMPANY 





For more information, circle No. 461 

























POWDER METALLURGY 
PR EVIEW concluded 





2:00 p.m. 


2:00—A New Viewpoint on Sinter- 
ing, F. N. Rhines, Carnegie In- 
stitute of Technology 


2:45—Chromizing of Iron Powder 
Parts, R. P. Seelig, Chromalloy 
Corp. 


3:30—Production of Nuts and 
Washers from Brass Powder, P. 
V. Tarr, Midwest Sintered Prod- 
ucts Corp. 


Exhibitors 








Booth 
Alan Wood Steel Co. .......... 21 
American Society for Metals 
(Metal Prégrvese) ..csceccecs 5 
Antara Chemicals, Div. of Gen- 
eral Aniline & Film Corp. .... 24 
Arnhold Ceramics, Inc. ........ 29 


Baldwin-Lima-Hamilton Corp. .. 15 


BNE Sk. oa cceecdewecccted ehh 2 
Easton Metal Powder Co, ...... 9 
Electric Furnace Co. .......... 30 
Federal-Mogul-Bower Bearings, 
. a cweub ees + se eeedeensemes 10 
Charlies Hardy, Inc. .......000- 18 


Harper Electric Furnace Co. ... 19 
Hoeganaes Sponge Iron Corp. .. 20 


Kady International Corp. ...... 25 
Kux Machine Co. .........00. 11 
Lindberg Engineering Co. ..... 12 


Mannesmann-Meer’ Engineering 
& Construction Co, .......... 7,8 
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New Jersey Zinc Co. .......... 4 
Plastic Metals Div., National- 
U. S. Radiator Corp. ...... 6, 26 
Precision Metal Molding........ 17 
Republic Steel Corp. .......... 27 
F. J. Stokes Corp. .......... 22, 
United International Research Co. 28 
Vanadium-Alloys Steel Co. ..... 14 
Whitaker Metals Corp. ........ 1 





PLAST-IRON 
POWDERS 





NEW 


Grade B-280 
Reduced * 80 Mesh 


Improved Sponge 





lron Powder 
ae 
Complete 











Interchangeability 
For Present Dies 
te 
Competitively Designed 
oe 
Competitively Priced 





PM 6d 


Send for Technical Data 
and Working Sample . 


PLASTIC 
Vesu0-6R 


Division 


National-U._S. 
Radiator Corporation 


4458 BRIDGE STREET 


JOHNSTOWN, PA. 












For more information, circle No. 540 
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Welded 


. TUBING 





































why you can depend on REVERE! 


A wide selection of shapes (rounds, squares, Wall thicknesses range from .028” to .250” and 
rectangles, etc.) ... mechanical or pressure tub- 065” to .250” depending upon the size and 
ing... produced to fit your specific needs. grade tube. .. C-1010 to C-1030 steels are avail- 
able . . . coated or low alloy — high strength 
steels may also be specified. 






Continuing set-ups of popular sizes assure 
speedy delivery .. . sizes range from-¥4” O.D. Complete facilities for annealing, normalizing, 
to 5” O.D. with proportionate sizes in squares, sink or mandrel drawing and hydrotesting. . . . 
rectangles and special shapes. Do you have a special fabrication requirement? 


All of these features are backed by REVERE’S more than 35 years’ experience in producing electric 
welded steel tubing for every type application. Try REVERE next time! You'll be glad you did! 


KEEP YOUR PRODUCTION ON SCHEDULE—KEEP IN TOUCH WITH REVERE 


Shown at left is a sample Send today for 
of the card mailed every these two in- 
two weeks, in advance, formative book- 
showing Revere’s Produc- lets: 1 — Revere 
tion Schedule. Our cus- Welded Steel 
tomers have found it to Tubing Catalog. 
be extremely helpful. 2 — Commercial 
Shall we place your name Tolerances for 
on the list? No obligation, Welded Steel 
of course, and you need Tubing. 

not be a Revere customer. 


























REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 


Rome Manufacturing Company Division 
Box 111 Rome, N. Y. 


For more information, turn to Reader Service card, circle No. 453 
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High Density Metal Powder Parts 


= New metal powders developed 
by P. R. Mallory & Co., Inc., are 
said to make possible a variety of 
high density iron and steel pow- 
der parts whose properties are 
comparable to those of machine- 
wrought products—at substantial 
savings in time and cost. Accord- 
ing to Mallory, the development 
“  .. constitutes a major break- 
through . . [because it] 
closes the gap that has thus far 
severely limited the broad appli- 
cation of ferrous powder parts in 
highly stressed structural applica- 
tions.” 


Different approach 

The new powders, called Steel- 
met, differ radically from conven- 
tional powders in that the final 
properties are achieved by modi- 
fying the chemical and physical 
properties of the starting mate- 
rials, rather than by additional 
processing. In the past, the den- 
sity of metal powder parts could 
only be increased by repeated 
pressing and sintering, or by in- 
filtrating the sintered material 
with copper or brass. 

Complete details of the new 
process for making the powders 
have not been released. However, 
the company says that by a “series 
of carefully controlled thermal, 
physical-chemical and mechanical 
steps,” relatively cheap raw mate- 
rials “ .. . can be converted by a 
single pressing and_ sintering 
operation into a wide variety of 
iron alloy compositions which are 
at least 95% dense.” 


Properties 

Steelmet powders are said to 
Possess 1) high rates of inter- 
diffusion or self-diffusion of the 


metallic elements; 2) low bridging 
effect between powder particles in 
the compact before sintering; and 
3) good flow characteristics and 
green strength. 

According to Mallory, many new 
ferrous compositions have been 
tested and found to _ possess 
strengths of from 42,000 to over 
200,000 psi, and elongations of 
from 36 to 1%. However, only 
four compositions are expected to 
be available for sale during 1958: 

Steelmet 100—A 98% iron alloy 
described as a general purpose 
material having good _ tensile 
strength and excellent ductility; 
it can be carburized and heat 
treated. 

Steelmet 101—A high nickel, 
ferrous alloy material possessing 
high tensile strength, good duc- 
tility and a yield strength-tensile 
strength ratio of about 0.9; this 
alloy can also be carburized and 


IN MATERIALS 


subsequently heat treated. 

Steelmet 302—Composition of 
this material is equivalent to that 
of wrought 302 stainless steel. 
As-sintered tensile strength is 
said to be in the range of 75,000 
to 90,000 psi; elongation ranges 
between 15 and 30%. 


Steelmet 600—A_ copper-con- 
taining ferrous alloy which can be 
precipitation hardened to increase 
tensile strength from 70,000 psi to 
90,000 psi and still retain moder- 
ate ductility. 


Applications 

The most promising areas of 
application for the new parts are 
automotive, aircraft, electrical, 
appliance and business machine 
equipment. According to Mallory, 
the process will be used to produce 
such parts as gears, cams, levers, 
pawls and ratchets. 


(more What’s New on p 170) 


PROPERTIES OF FOUR STEELMETS 


























Steelmet | Steelmet | Steelmet 
Type »> 100 101 302 Steelmet 600 
(1 Mn- (9Ni- (302 (2 Cu-0.25 Ni-Fe) 
1Ni-Fe) 1Mn-Fe) | Stainless) 
Precipi- 
Condition =» As As As As tation 
Sintered | Sintered | Sintered | Sintered | Hardened 
ESR PEEP PET eT Or re 0.27 0.27 | 0.26-0.27 0.27 0.27 
Percent of Theoretical Density,........... 95-96 95-96 96-98 95-96 95-96 
Tensile Strength, 1000 psi................ 50-55 78-82 75-90 68-70 85-90 
Yield Strength (0.2% offset), 
is 6 UNE dh doe kveidscadcsis 30-35 68-70 35-37 52-55 82-88 
Elongation (in 1 in.), %..............005- 30-20 12-8 30-15 20-16 7-3 
Modulus of Rupture, 1000 psi............. Too ductile 260 182 220 226 
to break 
Rockwell Hardness....................05 B53-55 | B88-90 | B80-90 B78-81 B92-96 
impact, Strength (Izod), ft-lb............. 10 6 22 8 2 
Impact Strength (modified !zod, unnotched), 
at ciihtnenth che neis pcaneh sede’ 55 Bent only 90 Bent only 60 
Fatigue Strength (10’ cps), 1000 psi....... 27.5 _ 35 37-5 _ 
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New molding technique — Lower 
manufacturing costs—as much as 
25% lower in some instances—are 
claimed for the new plastics injection 
molding technique being used here. 
Called valve gating, the method was 
developed and patented by Columbus 
Plastic Products, Inc., which has 
granted an exclusive license to W. R. 
Grace & Co.’s Polymer Chemicals 
Div. According to Grace, the new 
technique is particularly useful in 
molding high density polyethylene 
and other thermoplastics. 

The valve gate technique holds the 
plastics material in a_ reservoir, 
building up pressure that releases 


—_ 


the valve and causes the materia] 
to gush into the cavity at high 
velocity. In conventional injection 
molding, the molten plastics materia] 
oozes through an opening into the 
mold cavity. 

Vaive gating is said to permit the 
molding of large, deep parts on rela. 
tively small machines. Other advan. 
tages: it permits the molding of 
parts that cannot otherwise be 
molded; it reduces molding cycles; 
it decreases scrap and rejects; it 
reduces finishing costs; it improves 
physical properties; and it reduces 
shrinkage. 





Porous Castings Made Airtight 
with Nonferrous Metal Powders 


























3. After firing 
Firing at 1300 F melts the zine, copper and aluminum 











How castings are sealed 


1. Before impregnation 
Cross-sectional view shows how a casting looks before 
vacuum impregnation of metal powder combination. 


2. After impregnation 
Metal powder combination is vacuum impregnated into 
large pores of casting but not into small pores. 


powders and permits them to flow into the small pores. 
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@ Porous castings can now be 
made airtight by “microbrazing” 
with a combination of zinc, copper 
and aluminum powders. Further- 
more, the impregnated castings 
retain their airtightness at tem- 
peratures of 1000 F and better— 
as high as 1650 F in one instance. 
A series of laboratory tests has 
shown that the metal powder 
combination seals some 30 times 
more effectively than presently 
used silicate-base materials which 
usually break down at tempera- 
tures much above 700 F. 

The metal powder combination 
and an effective method for seal- 
ing castings came out of research 
done by A. G. Metcalfe and H. B. 
Nudelman of the Metals Research 
Dept., Armour Research Founda- 





Silicate-base 
impregnants /ail 
to seal pores 
because they 
shrink in drying 
operation. 
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tion. A brief description of their 
work follows. 
why metal powders? 

The two researchers chose metal 

lers as animpregnant because 

me | powders withstand high 
temp:peratures and do not break 
down in the presence of oil, water 
and steam as most commercial 
impregnants do. Another reason 
for the choice: molten metal pow- 
ders run into the narrowest part 
of the pore by capillary action and 
insure sealing properties in the 
event of surface wear. 
How castings are sealed 

A metal powder combination of 
80 zine, 10 copper and 10% alu- 
minum (melting point, 720 F) 
seems to provide the most effec- 
tive seal when a concentration of 
78.5% solids (in isobutyl alcohol 
is used. The powder impregnant 
suspended in solution is intro- 
duced into a vacuum chamber 
where the pores of a casting to be 
impregnated have been evacuated. 
A pressure of 100 psi is then 
applied to force the suspension 
into the pores of the casting. 
After vacuum impregnation the 
casting is fired at a temperature 
of 1300 F for 40 min. 

For plant use, the flammability 
of alcohol may be a drawback; 
however, less flammable vehicles, 
or even water with corrosion in- 
hibitors, may be used. Techniques 
and equipment used with commer- 
cially available impregnants may 
be adapted to suit the new mate- 
rial. A brief survey indicates that 
the process is competitive in cost 
with presently used techniques. 
Effectiveness of impregnant 

To evaluate the effectiveness of 
the impregnant, Metcalfe and 
Nudelman measured air leak rates 
of an iron powder disk with 25% 
porosity at various pressures. 

Before impregnation the highly 
porous disk had a leak rate of 
510 cu in./sq .in./sec of air under 
a pressure drop of 25 psi; after 
impregnation this value was low- 
ered to 1.2 cu in./sq in./sec of air. 
The leak rate for water was less 
than 0.000007 cu in./sq in./sec. 
Castings impregnated with the 
metal powder combination were 
Sealed about 1000 times more 


effectively against water than cast- 


ings impregnated with silicate- 
base materials, 

A group of commercial invest- 
ment castings made of type 304 
stainless steel was tested with and 
without an impregnant. Castings 
without an impregnant had a leak 
rate of 0.24 cu in. per min, 
whereas metal powder impreg- 
nated castings had no measurable 
air leak. The commercial castings 





had been put through the follow- 
ing sequence of operations: 1) 
sand blasting; 2) sodium hydride 
treatment; 3) first machining; 4) 
stress relief annealing; 5) second 


machining; and 6) honing. 
Results of tests performed on 


commercial castings indicate that 
typical 
porous castings may be completely 
sealed with the metal powder im- 
pregnant. 


ferrous and nonferrous 


Tefion Resin Easier to Extrude; 
Available as Film and Powder 


by R. S. Mallouk and W. B. Thompson 


@ A Teflon fluorocarbon resin that 
can be processed on standard plas- 
tics extrusion equipment will soon 
be available as extrusion powder 
and as film from E. I. du Pont de 
Nemours & Co., Wilmington, Del. 
Called Teflon 100X FEP fluoro- 
carbon resin, the new material has 
been under evaluation since its 
introduction in late 1956 (see 
MATERIALS & METHODS, Nov ’56, 
p 161). 

The resin, produced by polymer- 
izing tetrafluorethylene and hexa- 
fluoropropene, softens at about 
545 F and is readily extruded at 
temperatures of 650 to 740 F. Its 
low melt viscosity permits the 
melt extrusion of wire coatings, 
rod and tubing; the blowing of 
bottles; and rapid heat sealing. 

Teflon tetrafluoroethylene resin 
cannot be molded on conventional 
equipment since it has no liquid 
flow stage; it is molded by a com- 
bination of compression and sin- 
tering processes that are some- 
what analogous to those used in 
producing powdered metal parts. 

Since the new type of Teflon is 
much easier to process than con- 
ventional Teflon, Du Pont has 
been evaluating it to see how well 
it performs when compared to 
conventional Tefion. Our findings, 
summarized in this article, indi- 
cate it has properties very similar 
to conventional Teflon. It has good 
electrical properties over a wide 
range of temperatures and fre- 









TYPICAL PROPERTIES OF 
TEFLON RESINS 














Type » 6= | 100X 
PHYSICAL | 
PROPERTIES 

Specific Gravity......) 22 | 24 
Water Absorption, %..} 0.0 | 0.0 
Melting Point (Crystal- 
ot 620 | 545 
Burning Rate........ Nil | Nil 
MECHANICAL | 
PROPERTIES 
Tensile Strength, psi..| 3000 | 3000 
Elongation, %........ 360 | 370 
Tensile Impact | 
Strength, psi....... 400 | 800 
Flexural Modulus, psi.} 78,000 | 82,000 
Durometer Hardness..} D65 | D55 
Heat Distortion 
Temp, F 
264 psi........... 0 te 
NGS cas 3 408 248 =| ~—s«162 
Coef of Friction | 
Against Steel......] 0.025 | 0.09 
Taber Abrasion (1000 | 
gm, CS-17 wheel), 
mg/1000 cycles. ... — 13 
Brittleness Temp, F...} -148 -130 
ELECTRICAL 
PROPERTIES 
Dielectric Strength, 
CS er 500-2000 | 2000-4000 
Volume Resistivity, 
Sick wae ss > 1055 >10'8 
Dielectric Constant. ... 2.0 <2) 
Dissipation Factor....} <0.0003 | <0.0003 





aExtrusion grade (50-82% crystallinity). 


quencies; it is capable of resisting 
temperatures of 400 F and higher 
for long periods of time; it re- 
mains tough over a temperature 
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But vital innards are kept grit-free and 


oil-tight with seals of AMERICAN FELT 


The Traxcavator, made by Caterpillar Tractor Co., is called on to handle d df , . 
some mighty tough jobs. Logging, grading, loading gravel and dirt CUTAWAY of a Caterpillar No. 955 Traxcavator to show 
are just a few. Under these conditions even the best-made engines one of the spots protected by seals of Amertean Tem. 
and machines need their vitals protected against grit, dust, water and 
mud, and at the same time have the oils and greases kept grit-free 


and sealed in. To do this dual job of keeping out dust and grit and “Caan lelt 








keeping in oil and grease, Caterpillar Tractor Co., Peoria, Illinois uses 
seals of American Felt ... in their D4 Tractor, No. 955 Traxcavator 
shown and other pieces of equipment... to insure reliable performance aK 
and long life. 

American makes various types of felt for sealing purposes, and 
supplies it as desired, including the very important laminated synthetic 
rubber and felt OILFOIL seal, cut to size. For information, write for 











Data Sheet No. 11, “Felt Seals, Their Design and Application.” General Offices 
Engineering and Research Laboratories 
. *Caterpillar, Cat and Traycavator are Registered Trademarks of Caterpillar 24 Glenville Road + Glenville, Conn. 
tactor Co. 
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range of —300 to 400 F; and it 


resists most chemicals. 


Potential uses 

These properties indicate the 
resin can be used to fabricate a 
wide variety of parts for use in 
the aircraft, missile, electronic, 
electrical, chemical and petroleum 
industries; such parts include 
wire insulation, jacketing, tubing, 
gaskets and diaphragms. Because 
it has good weather resistance, 
Teflon 100X can be used as film 
for outdoor uses, such as _ solar 
stills and greenhouse covers. 
Properties 

The unique combination of elec- 
trical properties, chemical inert- 
ness, low permeability and excel- 
lent weather resistance of Tefion 
100X is attributed to its com- 
pletely fluorinated structure. The 
chemical description of the new 
resin, fluorinated ethylene propy- 
lene (FEP), has been adopted to 
distinguish it from conventional 


Wire insulation, hollow shapes and 
other parts that can be melt proc- 
essed from new Teflon resin. 





Teflon vs Fluids 

These fluids do not affect Tefion 
100X at 212 F (aged 7 days): 

Skydraul hydraulic fluid 
Acetophenone 
Benzene 
Carbon tetrachloride 
Ethanol 
Hydrochloric acid (20%) 
Piperidine 
Sodium hydroxide (50%) 
Sulfuric acid (30%) 
Red fuming nitric acid 





Teflon, tetrafluoroethylene (TFE). 

1. Physical properties — Like 
conventional Teflon, the FEP res- 
in has the same anti-sticking 
properties and the same low co- 
efficient of friction, a characteris- 
tic of completely fluorinated poly- 
mers. Both Teflon 100X (FEP) 
and conventional Teflon (TFE) 
are very similar in specific gravity, 
ultimate tensile strength, elonga- 
tion, yield strength, flexural mod- 
ulus, hardness and _ brittleness 
temperature. Teflon 100X has 
higher impact strength, but con- 
ventional Teflon has higher flex 
life, higher heat distortion tem- 
perature, and higher crystalline 
melting point. 

2. High temperature properties 

-Teflon 100X retains useful me- 
chanical properties over a tem- 
perature range of —300 to 400 F. 
The resin showed no evidence of 
degrading during 4000 hr of ex- 
posure in a circulating air oven 
at 410 F, and melt viscosity of the 
polymer remained essentially un- 
changed throughout this 4000-hr 
exposure. Similarly, tensile prop- 
erties and toughness are retained 
even after long exposure times at 
400 F, indicating that crystalliza- 
tion has little effect on mechanical 
properties. 

8. Electrical properties—Since 
both Teflon 100X and conventional 
Teflon are fluorinated polymers, 
their electrical properties are es- 
sentially the same. Dissipation 
factor is less than 0.0003; dielec- 
tric constant is less than 2.1; 
volume resistivity is greater than 
10% ohm-cm; and _ dielectric 
strength ranges from 2000 to 


4000 v per mil, depending on the 
thickness of the part. 

4. Chemical resistance—Reten- 
tion of tensile strength was used 
to measure the resistance of Teflon 
100X to chemical attack. Tests 
show that the resin does not 
change in tensile strength when 
exposed to a number of organic 
and inorganic materials for 8 hr 
at 400 F. Even after 120 hr at 
400 F, Teflon 100X resists the 
action of Skydraul hydraulic fluid 
(phosphate ester), acetophenone, 
pyridine, 20% hydrochloric acid, 
and 30% sulfuric acid. 

5. Permeability — Permeability 
of Teflon 100X to most reagents 
is quite low, particularly to 98% 
sulfuric acid, 20% hydrochloric 
acid, and 50% sodium hydroxide. 

6. Weather resistance — Accel- 
erated aging tests indicate that 
Tefion 100X may be used outdoors 
for a period of ten years without 
any changes taking place in its 
physical properties. Results of 
aging tests: 

a. Accelerated aging for 5000 
hr in a Weather-O-Meter does not 
alter the physical properties of 
Teflon 100X. 


b. Exposure to high intensity 





MORE WHAT’S NEW 


Heat treatable cemented 
carbide 

Teflon bearings 

Cold reduced steel shafts... 


Fire retardant paint 
Plastics laminate 
Aluminum bar stock 

Low melting polyethylene. . 


Galvanized wire 

Pure alumina ceramic 
Corrosion resistant steels. . 
Fused cellulosic finishes... . 


Large titanium plate 

Heat resistant polyesters. . 
Iridium electroplate 
Synthetic rubber parts . 


Weld inspection costs 
Fluorocarbon-glass seals... 
Improved cadmium plate... 


Striped Teflon tape 
Corrosion resistant pipe . 
Other news 
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RINGS 


rohake 
FITTINGS 


for Every Pressure Vessel Requirement 


Lenape elliptical access openings (straight rings or flued 
and curved saddles) and fittings are produced in sizes ranging 
from 4” x 6” to 18” x 24”. 


Available in many materials 


Code quality Carbon Steel 

304L and 316L Stainless Steel 
Everdur 1010 Silicon Bronze 

T-1 quenched and tempered steel 


also Monel, Nickel and Aluminum 


low Cos t ® assured by Lenape’s specialized production 


methods . . . savings which are passed on to you. 
For detailed specifications write today for Bulletin 565 or 
refer to pages 44-48 in Lenape Catalog 10-53. 
















See our standard line of pressure vessel con- 
nections on pages 1128-1129 in the 1958 
Chemical Engineering Catalog. 


LENAPE 


PRESSURE 
VESSEL 
CONNECTIONS 


L 
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LENAPE HYDRAULIC PRESSING & FORGING CO. 


® 





DEPT. 112 
REO MAN 


WEST CHESTER, PA. 
PRODUCTS 
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ultraviolet radiation for 6100 hy 
at 140 F in an atmosphere of 502 
RH has no effect on the r 

c. Exposure to the combined 
action of ultraviolet rays and 
ozone has no effect on the resin. 
Fabrication 

Teflon 100X has a viscosity of 
about 70,000 cp in the molten 
state and can be processed by con- 
ventional plastics equipment at 
rates of 600 fpm in some in- 
stances. Since the resin has a 
high capacity for being drawn in 
the molten state, the cross section 
of a Teflon 100X part can be re- 
duced 100 to 1 without leaving 
residual strains. 

Conventional extruders’ with 
barrels having a_ length-to-di- 
ameter ratio greater than 15 to 1 
are recommended for processing 
Tefion 100X. The barrel liner and 
screws in the extruder should be 
made of a corrosion resistant 
metal. 

Techniques for extruding wire 
insulation, rod, tubing and jacket- 
ing, as well as techniques for 
blowing bottles and reworking the 
resin, are outlined below. 

Wire insulation—High produc- 
tion of extruded Teflon 100X wire 
insulation can be achieved by ex- 
truding a tube having a larger 
internal diameter than the di- 
ameter of the wire; the tube is 
then drawn down to wire size with 
or without a vacuum system. 


Jacketing—Using the same tech- 
niques as in wire insulation, jac- 
kets with thicknesses as low as 3 
mils can be extruded at high rates 
of speed over wire braid and 
cables. 

Tubing — Small diameter and 
thin-walled Teflon 100X tubing 
can be produced by a free extru- 
sion technique involving draw- 
down of the melt as it emerges 
from a die annulus. Larger di- 
ameter and thicker walled tubing 
can be produced by conventional 
“forming box” techniques. 

Rod—Rod may normally be ex- 
truded from Teflon 100X at a 
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HERE’S WHAT CYCOLAC SHEET THIS 1S CYCOLAC... 
a4 - MEANS TO MOTO-MOWER AND WHAT IT CAN DO FOR YOU! 
i The Moto-Mower Division of Detroit Harvester Co. This family of single uniform resins is extremely 
at designed a colorful, comfort-molded seat and a light- tough and versatile; extrudes readily, in profiles 
ra weight, long-lasting shroud for its Moto-Mower Power and sheets; easily injection molded and post 
fer Lawn Mower. Replacing costly, heavier metal in these formed. 
ith ; 
particular applications, Cycylac was greatly responsi- ‘ : 
ble for the development of a lighter-in-weight power Wide range of process properties 

ch- lawn mower... a more economical-to-manufacture, ¢ Fast extrusion to accurate dimensions 
“ | easier-to-sell unit, designed to take severe use and * Nerve-free calendering to exact gauge 
So abuse in dependable stride. . 
Les ¢ Adjustable to all methods of sheet forming 

nd Cycolac Sheet Extruded and Formed by: -@ Readily injection molded in fast cycles 

: e Division, St. Regis Paper Company, 

nd d,indiana Write for technical literature today! 
ng : 
‘u- SC eee 
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CHEMICAL WEST COAST: Harwick Standard Chemical Co., Los Angeles, Cal. 
CANADA: Dillons Chemical Co. Ltd., Montreal & Toronto 
EXPORT: British Anchor Chemical Corp., New York 
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Another 
Special Alloy 
for a Specific 

Purpose 
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THERMAL EXPANSION 
OF RODAR 





EXPANSION — MILS PER INCH 





°o 


100 200 300 400 500 “Cc 
212 392 572 752 932 “F 
TEMPERATURE 


RS 






PROPERTIES 
This precision alloy was developed for Composition (Nominal) 
sealing metal to hard glass. Wilbur B. 

Driver Rodar is processed from melting Menganese . . 

to finished size in our own plant under i Balance 
the strictest controls to insure consistent 
analysis, temper, uniform grain size and 
conformance to customers’ specifica- 
tions. The superior stamping and seal- 
ing properties of Rodar make it the 
preferred sealing alloy. 


Rodar produces a permanent, vacuum- 
tight seal with simple oxidation proce- 
dure and resists attack by mercury. 
Readily machined and fabricated, 
Rodar can be welded, soldered or 
brazed. Available in wire, strip and bar 
to your specifications. 























Melting Point 
. - 1450°C. (Approx.) 


Specific Gravity. . 8.36 
Weight Per Cubic Inch 


Electrical Resistivity 
... 294 Ohms C.MF. 
Tensile Strength 


Hardness 
.... 82 B Rockwell 
Elongation 
30% (2” gauge length) 





Average Thermal 
Expansion, *Cm/Cm/°Cx10-6 


4.33 Te 5.30 
4.41 Te 5.17 
4.54 Te 5.08 


Temperature Range 


30° Te 200 C. 
30° Te 300 C. 
30° Te 400 C. 
30° Te 450 C. 5.03 Te 5.37 
30° To 500 C. 5.71 Te 6.21 

*As determined from cooling curves, after annealing 


in hydrogen for one hour at 900°C. and for 
15 minutes at 1100°C. 
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EFFECT OF TEMPERATURE 
ON TEFLON 100X *® 





















Temp, F #] Ten Str | Elong Yid Str 
-321.......) 16000 | 5 | 16,000 
we 8 «a 5,750 40 5,750 
ar 3,000 | 300 1,900 
ae 650 | 225 450 
a 450 | 180 ie 








aTensile and yield strengths are given in psi: 
elongation is given in %. 






stock temperature of 630 to 670 F. 
The extruder should be equipped 
with a controlled cooling system 
in order to regulate rod shape and 
to avoid bubble formation. 

Blown bottles — Teflon 100X 
handles very well in bottle blow- 
ing operations. In forming Teflon 
100X bottles the mold should be 
run at temperatures of 300 to 
400 F. 

Rework—tTefion 100X can be 
reworked several times without 
greatly sacrificing the properties 
attainable with virgin material. 

Handling — Processing equip- 
ment should be ventilated because 
Teflon 100X, like other Teflon 
resins, releases small quantities 
of toxic vapors at temperatures 
above 400 F. 





This article is based on a paper presented at 
the 14th technical conference of the Society 
of Plastics Engineers, held during January 
in Detroit. The authors are associated with 
E. I. du Pont de Nemours & Co., Inc. 


Cemented Carbide 
Is Heat Treatable 


A cemented carbide, known as 
Ferro-Tic and produced by powder 
metallurgy techniques, can be an- 
nealed and quench hardened by 
conventional heat treating pro- 
cedures. According to the pro- 
ducer, Sintercast Corp. of Amer- 
ica, 134 Woodworth Ave., Yonkers 
2, N. Y., the annealed carbide can 
be easily milled, drilled and sawed. 

The producer says “. . . carbide 
parts requiring highly complex 
geometric form—for example, 
those with a multiplicity of holes, 


Gear blank shell-cast in Ampco- 
loy nickel bronze. Surface finish 
was held to + .015. Only finish- 
ing required was to hob teeth 
and broach key-way. Savings 
were considerable. 


This customer 


In the wear strip above, shell-cast of Ampco 
Metal, all dimensions including end-bevels 
and hole locations were held to +.015. 
The smooth surface finish required no 
machining. Substantial savings of time 
and money were realized, 

With Ampco Shell Moldings, castings 
can be held to extremely favorable toler- 
ances. Finishing operations are often elim- 
inated; less metal is wasted. More of the 
tough outer cast shell is retained, provid- 
ing longer service life. 

Casting detail is excellent — oil grooves, 


SAVED TWICE 
with Ampco Shell Moldings 


deep pockets, and recesses can be cast in, 
and coring is close and precise, for complex 
designs impractical by other methods. High 
production rates reduce molding costs. 

Ampco Shell Moldings are available in 
an extremely wide range of copper-base 
alloys. Ask an Ampco field engineer to tell 
you more about this money-saving pro- 
duction process. And write for Bulletin 
G36-957. Ampco Metal, Inc., Dept. MDE-4, 
Milwaukee 46, Wisconsin. (West Coast 
Plant: Burbank, Calif.—Southwest: Gar- 
land [Dallas County], Texas). 


AMPCe 


ONE-SOURCE SERVICE FROM RAW MATERIAL TO FINISHED PRODUCT 


For more information, turn to Reader Service card, circle No. 533 
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PERMANENT MOLD CASTINGS 


STANDARD AND 
CUSTOM MADE 

























Items No. 1 and 2 are stand- 
ard. Other Griddles for gas 
and electric ranges are cus- 
tom made with our exclusive 
DURAGLAZE or SATIN finishes. 
They are most popular because 
they do not discolor easily and 
cleaning is quick and simple. 








Many other styles not shown 
are available as standard 
items. Write for full particulars. 


MAY WE QUOTE ON YOUR REQUIREMENTS. 
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thin walls, or drastic changes in 
cross section—can be fabricated 
from Ferro-Tic at a fraction of 
the cost of tungsten carbide sec- 
tions.” The new carbide can be 
machined with conventional tools 
instead of expensive diamond and 
special machine tools. 

Anticipated uses include draw- 
ing and forming dies, rolls, cut- 
ters, knives, guides and bearing 
plates. Sintercast supplies the 
carbide in a number of stock sizes 
including rounds up to 3 in. in dia 
and rectangular bars up to 6 in. 
in length. 


Teflon Stops Galling 
in New Type of Bearing 


A new type of self-lubricating 
ball bearing has recently been de- 
veloped by Micro-Precision Div., 
Micromatic Hone Corp., 2205 Lee 
St., Evanston, Ill. The bearing, 
marketed under the trade name 
of Fabroid, consists of a Teflon 
liner bonded to the inside of a 
retainer, and a hardened steel 
ball. The Teflon face of the liner 
coats the outside of the steel ball 
so that in actual service the rela- 
tive movement is between two 
Teflon surfaces rather than be- 
tween Teflon and metal. (For in- 
formation on the use of Teflon to 
lubricate weapons and fasteners, 





FABROID __-» 
LINER 


PRECISION 


Cutaway view of Fabroid self-lubrt- 
cating ball bearing. 
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Jack Frost 


is now being bossed 


by HERMAN NELSON UNIT 


© 





Illustrated here is one of many different unit heaters 
manufactured by Herman Nelson Division of the 
American Air Filter Company, Inc., of Louisville, 
Kentucky. It is designed to keep old Jack Frost out- 
doors where he belongs. 


These heaters supply solid inside comfort to stores, 
shops, factories and offices. Some are even used in 
aircraft hangars! 


Playing an important role in the efficiency of these 
units is 85-15 red brass tubing manufactured by 
Wolverine Tube. This tubing is used as the heating 
element for both condenser tubing —to which 
Herman Nelson applies aluminum fins—and as a 
patented “stay tube”. 





The exclusive “stay tube” is used by Herman Nelson 
to maintain a constant relationship between the 
supply and return header during the initial warm-up 


ANOTHER SUCCESSFUL APPLICATION 
FEATURING WOLVERINE TUBE... 


Wolverine 
Tube 
plays a 
mighty 


DD) PRE 


important 
role here 


side 





period . . . and because of its extra heavy wall thick- 
nesses to withstand the attack of the corrosive gases 
encountered in the condensate. During the applica- 
tion of fins to the condenser tube and during Herman 
Nelson’s testing program this high quality Wolverine 
red brass tube is expanded by 2500 psi hydraulic 
pressure and successfully passes air and water tests. 
This rugged heating element is described by Nelson 
engineers as “The heart of the Herman Nelson Unit 
Heater”. 


This is but another example of the many uses to 
which American industry puts the tubular products 
of Wolverine Tube. If your product uses copper or 
copper-base tube why not follow Herman Nelson’s 
example—specify Wolverine Tube. For the complete 
story of Wolverine’s product line write today for 
your copy of the General Products Catalog. 


See Wolverine at Booth 1030-32 at the Design Engineering Show, Chicago, Ill., April 17-21. 


CALUMET @ HECLA, INC. 


La CALUMET DIVISION 
q URANIUM DIVISION 

yo » ei, GOODMAN LUMBER DIVISION 
WADE IN USA WOLVERINE TUBE DivISION 
TO THE STANDARDS In Conodo: 


Se ee 


UNIFIN TUBE DIVISION 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, 


EXPORT DEPARTMENT, 13 EAST 40TH STREET, NEW YORK 16, NEW YORK 


CALUMET & HECLA OF CANADA LIMITED 
WOLVERINE TUBE DivISION 
CANADA VULCANIZER & EQUIPMENT CO. LTD. 


For more information, turn to Reader Service card, circle No. 419 


WOLVERINE TUBE 


DIVISION OF 
CALUMET & HECLA, INC. 
17258 Southfield Road 
Allen Park, Michigan 


anufacturers of Quality-Controlied Tubing and Extruded Aluminum Shapes 
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= Gain greater design freedom without penalty in pro- 


duction costs. 


Send us your difficult TEFLON* and KEL-F} part problems 
for quotations. Intricate shapes, inserts, thin sections, 
molding around metallic structures, threaded parts, pre- 
cision tolerances—all are routine to U.S.G. production. 


Unmatched experience and facilities for cold molding and 
sintering, injection molding and high speed machining — 
guarantee the best parts made by the right methods and 
at the right price, when you come to the pioneers and 
world leaders in fluorocarbon plastics fabrication. 


For prompt service, contact one of The Garlock Packing Company’s 
30 sales offices and warehouses throughout the U.S. and 
Canada, or write 

United States Gasket Company 


Camden 1, New Jersey 





GARLO Cr 
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see MATERIALS IN DESIGN EN 
NEERING, Aug. ’57, p 147). 
The liner is a composite stru 
ture consisting of two _ fused 
layers. The bearing face is a 
weave of Tefion fibers interwoven 
on the back with glass fibers, and 
the back-up layer is a weave of 
glass fibers impregnated with 
phenolic resins. Under load, when 
contact exists between the two 
bearing surfaces, the separate 
strands of Teflon fibers are locked 
and prevented from extruding be- 
cause each strand is completely 
surrounded by a supporting struc- 
ture. As a result, the producer 
says, Fabroid bearings can sup- 
port static loads up to 60,000 psi. 
It is claimed the bearing can 
be used in contaminated, dusty and 
abrasive-filled atmospheres with- 
out danger of failure through 
galling, fretting or seizing. Since 
the liner is elastic, contact be- 
tween the two bearing surfaces 








Teflon liner consists of a layer of 
Teflon fibers interwoven on the back 
with glass fibers (top) and a layer 
of glass fibers impregnated with phe- 
nolic resin (bottom). 


For more information, circle No. 388 * 
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NOW: Higher strength costs you less! Specify TENZALOY*, the self-aging aluminum 





lloy that needs no heat treatment! TENZALOY is a corrosion resistant aluminum alloy that ages 
4, room temperatures, gives high strength properties superior to those normally obtained only by | 
olution treating, quenching and artificial aging. And these properties are stable, proved by con- 
dusive test data taken over a ten year period. No special foundry techniques are required. No 


uxes. Castability is excellent with sand cast and plaster molds, and many permanent molds. 
en ; I : ee 


ind ‘ ee + wes , : . . site 

of ENZALOY will not“grow”. It takes a brilliant polish and anodizes clear white. Write for TENZALOY 
ith % A ; ‘ — ao 

en Bulletin No. 103 or call one of Federated’s 22 sales offices. Federated Metals Division, 120 Broadway, 
Wwo 

ate lew York 5. In Canada: Federated Metals Canada, Ltd., Toronto and Montreal. 
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TENZALOY is one of a complete range of Federated aluminum casting alloys. These and hun- 
reds of other quality controlled non-ferrous metal products are produced in the 11 plants of the 
edercted Metals Division. 
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Now—two notable phenolic formulations 


by PLENCO 


especially designed for 


automatic press applications 


to assure easy flow, fast cure, ideal 


physical and electrical properties... 


for HIGH mold temperatures 


PLENCO 470 


G. P. BLACK 


Provides fastest cures (without case- 
hardening) at molding temperatures 
in excess of 350°F. Excellent preform- 
ing characteristics . . . mold finish . . 
as well as pourability and no-stick 
ease of operation. New 470 Black is 
ideal for a wide variety of applica- 
tions. Flow range hard to soft. 
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for LOWER mold temperatures 


PLENCO 480 


G. P. BLACK 


Assures fastest cures at lower molding 
temperatures of up to 325°F. Made 
with single-stage resin, new 480 Black 
has excellent molded properties with 
freedom from mold staining . . . ideal 
pourability, operating ease and econ- 
omy of use. Flow range hard to soft. 


FOR BETTER 
PLASTIC PRODUCTS 





SINEERING COMPANY 


a. Wisconsin 


Serving the plastics industry in the manufacture of 
high ene phenolic molding compounds, industrial resins and coating resins. 


For more information, turn to Reader Service card, circle No. 473 
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is maintained even under h 
dynamic loads. In addition, ab 
sive particles which might get 

to the clearance between the two 
bearing faces are imbedded in the 
relatively soft liner. 


Cold Reducing Forms 
Strong Steel Shafts 


Steel shafts for rifle barrels, 
automobile transmissions, electric 
motors, farm equipment and ap- 
pliances are now being produced 
by a new method of cold reducing 
hot rolled steel bars. According 
to the producer, Bolt & Chain Div., 
Republic Steel Corp., the method 
affords savings of up to one ton 
in every three in the mass produc- 
tion of multi-diameter shafts. 

The process, called ‘Republic 
Die-Form,” produces carbon, alloy 
or stainless steel blanks which 
closely outline the shape and size 
of the finished part. Dies are 
pushed over the blanks from 
opposite ends to a desired distance 
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Typical parts including rifle barre!s 
(top) and worm gears (bottom) 


made by new cold reducing process, 
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and stripped off again. The opera- 
tion may be repeated on either one 
or both ends if further reduction 


is necessary. <A _ finishing cut 
and/or grinding completes the 
operation. 

According to Republic, much 


greater reduction is accomplished 
by pushing, rather than pulling as 
iz done in cold drawing long bars. 
Moreover, if large reductions are 
attempted by cold drawing, the 
load required to pull the bar 
through the die may exceed the 
tensile strength of the bar and 
cause it to break. Republic engi- 
neers say the process holds di- 
ameters to within 0.005 in.; 
lengths of shoulders or step-downs 
are held to within 0.0625 in. 


Fire Retardant Paint 
for Aircraft Studied 


Could a fire retardant paint 
check the spreading flames in a 
burning aircraft long enough for 
the crew to land it safely, or at 
least long enough for them to bail 
out? Recent research at Wright 
Air Development Center indicates 
that such a paint is possible and 
with more research may become 
a reality. 

The object of the research was 
the development of a relatively 
lightweight coating that could be 
applied like a paint over any of 
the metals used in aircraft con- 
struction; when subjected to ex- 
cessive temperatures, the coating 
would foam and provide a heat 
barrier with sufficient insulation 
to protect the base metal from 
deleterious effects. Most of the 
humerous paints evaluated failed 
because of their poor water re- 
sistance and loss of effectiveness 
on aging. 


Why paint is wanted 

. Present methods of fire control 
In aircraft are based on an ex- 
tinguisher system in combination 
With steel fire walls. The weight 
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Federal Short Run Stampings il 
may be your answer | 


Federal “Controlled Tolerance” short run 
stampings can get you out of any time squeeze for 
hurry-up parts through our special methods of tooling 
and manufacturing. Skilled craftsmen and modern 
machinery combine to speed your job through to com- 
pletion accurately and at a savings of up to 80% over 
conventional tooling methods. Try Federal quality 
stampings in any quantity from two pieces to 10,000 of 
any stampable material up to 10” x 14” in size and up 
to 3%” thick. Send your print or part to our nearest 
plant for a Federal Analyzed Quotation. 





Write for free Catalog 201. Tells how to save time and 
reduce costs by using short run stampings 
... full of design tips. 


QUALITY STAMPINGS 


FEDERAL 


IN SMALL QUANTITIES 


3 PLANT LOCATIONS 
FEDERAL TOOL & MANUFACTURING CO. 
3652 Alabama Ave., Minneapolis 16, Minn. 


FEDERAL SHORT RUN STAMPING, INC. 
962 Lyell Avenue, Rochester 6, N.Y. 


FEDERAL STAMPING COMPANY 
7307 Atoll Ave., No. Hollywood, Calif. 


For more information, turn to Reader Service card, circle No. 370 
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High strength and uniform 
quality are extremely important 
when tubular rivets are used in 
automatic assembly. Trouble- 
free operation is the only way 
to be sure of the cost savings 
resulting from mass production 





and automatic fastening. 


Milford Tubular Rivets feed 
steadily from hoppers... they 
clinch easily and securely... 
they provide a rapid and eco- 
nomical fastening when 
properly used. 





AUTOMATIC ASSEMBLY IS FAST, 
ECONOMICAL AND TROUBLE-FREE 
WITH MILFORD TUBULAR RIVETS 


To cut delivery time and pro- 
duction costs...to improve Specials 
product appearance and ) 
strength ...to assemble your 
product on automatic rivet- 
setting machines—get in touch 
with Milford first! 


/ MILFORD ee 
MILFORD RIVET 
& MACHINE CoO. 


MILFORD, CONNECTICUT @ HATBORO, PENNSYLVANIA 
ELYRIA, OHIO @ AURORA, ILLINOIS @ NORWALK, CALIF. 


For more information, turn to Reader Service card, circle No. 410 


186 *« MATERIALS IN DESIGN ENGINEERING 
Formerly Materials & Methods 











involved requires that such fire 
control systems be held to an 
absolute minimum. A _ workable 
fire retardant paint could conceiy- 
ably eliminate this system and 
provide a better heat barrier than 
present steel fire walls. Also, it 
could conceivably reduce aircraft 
losses; 80% of the aircraft losses 
of World War II were due to fire. 
Details of the research project, 
prepared by the personnel of the 
Protective Processes Branch of 
Wright Air Development Center 
with S. Collis acting as project 
engineer, appear in Report No. 
PB 131002 issued by the Office of 
Technical Services, U. S. Dept. of 
Commerce, Washington, D. C. 


How it should perform 

Mr. Collis and his staff first set 
up a number of requirements the 
paint should meet: 

1. Insulating properties — The 
paint, when subjected to a flame 
temperature of 2000 F for 30 min, 
should provide sufficient insula- 
tion to keep the temperature of 
the base metal at not more than 
350 F. It should provide this in- 
sulation even on a vertical, vi- 











brating surface, which is en- 
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Insulation characteristics of ¢ 
fire retardant paint containing boric 
oxide, lead carbonate and _ silicone 
resin. 




















For the first time since the beginning of its com- 
mercial production, Fansteel Tantalum Sheet is 
now available from ‘‘on hand” warehouse stocks. 

With our new Muskogee, Oklahoma plant 
now in production, and our expanded process- 


ing and fabricating facilities at North Chicago 


in full operation, we can make delivery of 


unannealed sheet from stock—annealed sheet 
within two weeks. 


IMMEDIATE 002” 
DELIVERY 003” 
ON THESE 005” 
FIVE 007” 
MOST USED | .910” 
SIZES 


TANTALUM SHEET 


IS NOW AVAILABLE 






If you are now using tantalum or are planning 
its use in your product, you can count on Fansteel 
to deliver tantalum in any form or shape—on 


time to meet your production schedules. 


And you can count on Fansteel quality. Our 
completely integrated production, with strict qual- 
ity control in all of the steps from the processing 


of the ore to the finished metal, guarantees you 
the finest quality tantalum. 


WE'LL RUSH YOU PRICE BULLETIN 


Call, wire or write for new 
price bulletin just released. 
Contains complete prices for 
both tantalum stock items 
and special mill runs. 






EANSTEEL 


TANTALUM .« MOLYBDENUM , COLUMBIUM , TUNGSTEN , FANSTEEL 77 METAL 








FANSTEEL METALLURGICAL CORPORATION, North CHICAGO, ILLINOIS, U.S.A 


For more information, turn to Reader Service card, circle No. 514 
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for the first time a 
technical handbook on 


GRAY AND DUCTILE 
IRON CASTINGS 


with hundreds of ideas for improving methods of 
designing, specifying and applying castings! 


$10.00; 620 pgs.; 415 illustrations 


Looking for new ways to reduce 
manufacturing costs? Send for this 
comprehensive gray and ductile iron 
castings guidebook. Gaining one idea 
on how to improve your methods of 
designing, purchasing or applying 
gray, ductile, white and high alloy 
iron castings will mean more to you 
in actual dollars and cents than many 
times your original investment. This 
indispensable reference, just off the 
press, was compiled with the help of 
scores of outstanding authorities un- 
der the sponsorship of the Gray Iron 
Founders’ Society. Mail coupon now 
for free 10 days examination! 


CHECK THESE PARTIAL CONTENTS 


1. Design. Type of Castings—Design Se- 
quence—Designing for Function, Strength, 
Performance, Appearance, Producibility 
—Soundness of Castings—Factors A ffect- 
ing Costs—Tolerances. 


2. Specifying and Purchasing. Kinds of 
Foundries—Casting Processes—T ypes of 
Patterns, Core Boxes, Cast Iron—Cost 
Factors—Delivery Schedule—Inspection 


Methods. 


3. Properties of Gray Iron. Transverse 
Fatigue, Acoustic Properties—Stress- 
Strain Characteristics—Tensile, Com- 
pressive, Torsional and Shear Strengths 
—Hardness—Impact Resistance—Damp- 
ing Capacity. 

4. Properties of Ductile lron. Heat Treat- 
ment—Tensile and Impact Properties— 
Hardness — Ductility — Elasticity — 
Compressive Strength — Endurance Lim- 
it — Elevated Temperature Properties. 
5. White and High Alloy Cast Irons. High 
Silicon Irons — High Chromium Irons — 
High Nickel Irons—Special Purpose Alloy 
Cast Iron — High Alloy Ductile Lrons. 
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FREE 10 DAY EXAMINATION COUPON! 


GRAY IRON FOUNDERS’ SOCIETY, INC. 
National City-East Sixth Building, 


NEW indies 


Cleveland 14, Ohio 


Please send me a copy of the new Gray Iron 


Castings Handbook for 10 days free examina- 


To help you design successfully 
and economically, the Gray Iron 
Founders’ Society has compiled 
this 620-page handbook. Just off 
the press, this valuable reference 


C) $10 enclosed 


Name 


tion. Within 10 days I will send you $10. 
O Purchase Order enclosed 


C) Bill me 





has hundreds of suggestions on 


how to improve products and cut Company 





manufacturing costs. Covers 263 


subjects on properly designing, Address 





and applying gray 
and ductile iron castings. City 


Zone State 





TIME TO DESIGN WITH MODERN GRAY IRON CASTINGS! 


For more information, turn to Reader Service card, circle No. 563 
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countered in normal aircraft op- 
eration. 

2. Adhesion—The paint should 
adhere well to aluminum alloys, 
clad aluminum, magnesium and 
steel. 

3. Weight—The weight of the 
paint should not exceed 12 lb per 
100 sq ft. 

4. Application —It should be 
easy to apply the paint by brush 
or spray methods. 

5. Flexibility—The paint should 
have satisfactory flexibility both 
at normal and low temperatures. 

6. Water, solvent resistance 
The paint should not be adversely 
affected by 24 hr immersion in 
water; 4 hr immersion in aro- 
matic fuel; or 168 hr immersion 
in lubricating oil. 

Whether any given material will 
meet the above requirements can 
be predicted with a fair degree 
of accuracy, according to Mr. 
Collis. However, foaming charac- 
teristics of the materials are rela- 
tively unknown and their deter- 
mination is dependent to a con- 
siderable degree upon trial and 
error. Three basic steps must be 
achieved in progressive order to 
produce a_ satisfactory foaming 
reaction: 

1. The paint should soften and 
become plastic at or below the 
foaming temperature so that it 
can foam. 

2. A blowing agent should pro- 
vide a volume of gas quickly 
enough to form a fine textured 
foam. 

3. The foam should “freeze” in 
place as soon as it reaches its 
maximum volume. 


The progress so far 

Having set up the requirements, 
Mr. Collis and his staff set out to 
find the best combination of 
binders, fillers and blowing agents 
that, when combined into a paint, 
would provide a suitable fire re- 
tardant coating. Although no one 
combination of binders, fillers and 
blowing agents is suitable as yct, 
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Titanium’s corrosion resistance and 


low heat conductivity team up to... 


DOUBLE 


SOLDERING 









In handling a variety of soldering 
operations on small precision parts, 
Astatic Corporation—electronics 
manufacturer—has realized many 
benefits with Mallory-Sharon com- 
mercially pure titanium soldering 
fixtures: 


¢ Corrosion resistance of the titan- 
ium fixtures to certain soldering 
fluxes is excellent. Thus service life 
is far longer than that of other 
metals previously used. 


PRODUCTION 


e Heat conductivity of titanium is 
low. Thus the fixture does not take 
heat away from the work, and the 
operation takes less time. On a 
typical assembly, use of the titan- 
ium fixture increased daily output 
from 1000 to 2500 parts per day. 


e Titanium’s excellent wear resist- 
ance, plus the fact that solder does 
not stick to titanium, allows very 
close tolerances to be maintained. 


All-titanium dip soldering jig developed and used by Astatic Corpora- 
tion has advantage of low heat conductivity and corrosion resistance. 










Titanium jig has excellent wear resistance, permits holding close 
tolerances when soldering phonograph needle assembly. 


Assembly rejects were cut from 
25% to less than 1%. 


Can you use titanium’s unique 
advantages? For information on 
properties and fabrication techniques 
ask for the booklet “Titanium Fact 
File”. Write Mallory-Sharon Metals 
Corporation, Niles, Ohio. Mallory- 
Sharon produces titanium, zirconium, 
and other special metals in sheet, 
strip, rod, bar, plate and other stand- 
ard shapes to meet your requirements. 


VALLORNRY- SHARON 





METALS CORPORATION . 


Se 
NILES. OHIO 


Integrated producer of Titanium ¢ Zirconium ¢ Special Metals 





Fer more information, turn to Reader Service card, circle No. 390 
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SAINT LOUIS 1, MISSOURI 


Quality Stee/ for Construction and /ndustry 


For more information, turn to Reader Service card, circle No. 462 
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some useful information has 
developed : 

Binders and_ vehicles Bo} 
acid, borax and other low m- 
perature glass forming materials 
appear to offer very good possi- 
bilities for use in the top coat of 
a multi-coat system. Thermo. 
setting resins such as silicone. 
epoxy and possibly phenolic offer 
good possibilities as both binders 
and vehicles for the foaming re. 
action. 

Fillers — A mixture of equal 
parts of magnesium silicate and 
starch seems to be a good filler 
for formulations containing glass 
as a high temperature vehicle. 

Blowing agents—Boric acid and 
metal carbonates seem to be good 
blowing agents for the paints. 
Metal carbonates offer a means of 
solidifying the foamed glasses by 
the reaction of the oxide decompo- 
sition product with the glass. 

(more What's New on p 192) 


Hot laminate — Sample of a new 
copper clad glass-epoxy laminate is 
dipped into a solder pot at 500 F 
without any harmful effects taking 
place. The laminate, called Textolite 
11558 and available from General 
Electric Co., Laminated Products 
Dept., Coshocton, Ohio, is character- 
ized by a copper-to-laminate bon! 
that is said to be as resistant t0 
cyanide plating solutions, solvents 
and thermal aging as the base lami- 
nate itself. According to the pr0- 
ducer, the laminate will easily pass 
any existing dip solder specification. 
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Maintains high arc resistance 


at 300°F operating termperatures 


Spaulding’s G5-766 Glass Melamine Spauldite provides the properties 
needed for applications requiring high arc resistance, mechanical strength, hardness and 
fine machining. Spauldite is recommended for switch and circuit breaker 
insulation, as well as for applications where severe mechanical stresses are encountered. 


SPAULDITE G&-766 












































CONDITION y%” THICK 
Arc Resistance D-48/50 183 sec. 
Dielectric Breakdown | | . hei hy 
Parallel to plies oN over 50 KV 
Step by step D-48/50 over 50 KV 
Dielectric Strength By eo 
Perpendicular to plies A 
Short time over 400 V/M 
Step by step over 400 V/M 
Water Absorption 48% 
Specific Gravity 1.95 
Flex. Strength PSI WG A 57,000 
AG 49,000 
Izod Impact Ft. Lbs./In. WG E-48/50 10.8 
AG 8.6 


Spauidite G&-766 is availiabie in sheets, rods, tubes and fabricated parts. 
For more information, contact: | 


SPAULDING FIBRE COMPANY, INC. 
312 Wheeler Street Tonawanda, New York 
28 Offices in Principal Cities 
Visit Spaulding at the (Design Engineering Show Booth 565) 


For more information, turn to Reader Service card, circle No. 433 
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Fluoroflex-T Molded Bellows 





LAST FAR LONGER 


because they're made of 
TEFLON*® at its best 


a i 





Molded, not machined,for continuous, undamaged grain 
Special compound developed for maximum flex life 
High density, non-porous 


Chemically inert, universally useful, non-contaminating 


BELLOWS MOLDED OF FLUCROFLEX-T offer at least 20 times 
the flex life and twice the burst strength (after flexing) 
of ordinary bellows machined from Teflon. At long last, 
you have chemically inert flex joints with predictable 
service life, even under extreme conditions. 


FORGET ABOUT SUDDEN FAILURES — COSTLY DOWNTIME. One 
big user severely flexed Fluoroflex-T bellows 20,000,000 
times. ..abandoned the test without a failure. 


Even at 400°F., tested through maximum expansion 
range under full dynamic working pressure . . . bellows 
went through 100,000 cycles before tests were discon- 
tinued .. . still without failures. 


NEW BULLETIN TELLS MORE — gives operating and construc- 
tion data. Write RESISTOFLEX CORPORATION, Roseland, 


New Jersey. Southwestern Plant, Dallas, Tex. Western 
Plant, Burbank, Calif. 


® Fluoroflex is a Resistoflex trademark, reg., U.S. pat. off. 
® Teflon is DuPont's trademark for TFE fluorocarbon resins 


Make it a point to see Resistofiex products at the Design Show. 


RESISTOFLEX 





For more information, turn to Reader Service card, circle No. 449 
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Bar Stock Available 
in Alloy 2011-T3 


Harvey Aluminum Co., 19200 
S. Western Ave., Torrance, Calif, 
is now offering hollow aluminum 
bar stock in alloy 2011-T3. The 
wrought aluminum alloy is said 
to be especially useful in such high 
speed operations as_ threading, 
tapping and screw machine work. 
The company says “.. . excellent 
machined finishes at a low rate 
of tool wear are possible with use 
of the alloy.” 

A semi-finished product, the 
hollow bar stock is said to offer 
faster machining speeds than con- 
ventional aluminum bar = stock 
because no time is required to 
rough out a cavity. The hollow 
stock is available in round and 
hexagonal shapes in a range of 
sizes to fit any machining job. 


Polyethylene Resin 
Has Low Melting Point 


Eastman Chemical Products, 
Inc., Kingsport, Tenn., has intro- 
duced Epolene C, a low melt poly- 
ethylene resin that is said to have 
properties similar to conventional 
polyethylene resins, yet can be 
handled much like a moderate to 
high melting wax. Three general 
areas of use are foreseen for the 
resin: 

1. Melt casting—It can be used 





Polyethylene parts can be mide 
by slush molding or casting Eust- 
man’s new low melt resin. 


For more information, circle No. 558 > 
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Under construction—Trenton, Michigan, Plant 


McLouth Blast Furnace No. 2 


The second major expansion in four years is 


nearing completion at McLouth Steel. 


We are again adding to our facilities to bring 
you better steels for the product you make today 


. .. and the product you plan for tomorrow. 


McLouty Stee. Corporation 


Detroit 17, Michigan 


Manufacturers of high quality stainiess and carbon steels. 



















| © AIDS LUBRICATION 
© UNIQUE STABILIZATION 
© ALLOYS READILY 


QUALITY 


at the Indium Corporation 
of America means purity 
of metals, and strict ad- 
herence to specifications. 


SERVICE 


means prompt delivery to 
customers, and technical 


| help in specific uses of 
| Indium. 


RESEARCH 
meons “forward looking“ 





vets and new techniques. 
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..and shipped exactly as specified — that’s our 
pledge to you. For instance, Indium Corporation 
spheres and pellets are carefully placed in 
containers, then sealed into a transparent, plastic, 
tamper-proof wrapper. Inside each wrapper, is a 
printed tag reading “IF THIS PACKAGE HAS BEEN 
OPENED IN TRANSIT, WE DO NOT GUARANTEE 
THE PRODUCT.” 


We make sure that what you receive is exactly what 
you ordered — and you can be sure, too. 











Through years of research and experimentation, 

we have pioneered and developed the techniques 

of producing INDIUM in quantities for use by 

industry. Our experience and technical helps are 
at your service. 


WRITE TODAY to Dept. M-458, for new Indium 
bulletin: “ INDALLOY” Intermediate Solders. 


2 : IUM........... OF AMERICA 


1676 LINCOLN AVENUE UTICA, NEW YORK 


Since 1934... Pioneers in the Development and 
Applications of Indium for Industry. 


For more information, turn to Reader Service card, circle No. 369 
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with or without the addit on of 
coloring agents to form re tively 
hard, tough, cast and slush !oldeg 
objects. 

2. Hot dip—lIts application ag, 
protective coating to a variety of 
products is being investigated. 

3. Hot melt—lIt can be applied 
to practically all types of paper. 
According to the producer, a com. 
plete bond forms between Epolene 
C and paper because the melt 
penetrates right into the paper 


Galvanized Wire 


An extra bright galvanized wire. 
available in a variety of ASWG 
sizes up to 20 gage, is being 
marketed by Sambre-Escaut Diy, 
S. A. Cockerill Co., Ougree, Bel 
gium. The Belgium company’s 
commercial outlet in this country 
is M. Paquet & Co., 17 Battery 
Place, New York 4. 


Pure Alumina Ceramic 
Has High Strength 


A new, nonporous, 99% alumi- 
num oxide ceramic has been de. 
veloped by Coors Porcelain (Co, 
770 Ninth St., Golden, Colo. A 
variety of parts made from the 
ceramic are now available in pro- 
duction lot quantities from the 
company. 

Called AD-99, the ceramic has 
a tensile strength of 34,000 psi— 
said to be some 30% higher that 
the strength of the best commerl- 
cial aluminum oxide ceramic. In 
addition to high strength at room 
temperature, the ceramic is said 
to retain 75% of its tensile 
strength at 2000 F. 

Coors AD-99 has good electrical 
properties. Dielectric loss chara 
teristics of the material at various 
microwave frequencies are sid t’ 
be lower than those of most pla* 
tics and lower than those >f @ 


For more information, circle No. 559 ? 
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Large part made of Coor’s new ce- 
ramic will be used as a vacuum tube 
envelope. 


but one or two special ceramic 
materials. For instance, the loss 
tangent at room temperature is 
0.00006 to 0.00002 at 100 me and 
less than 0.0001 at 300 mc. 

According to the producer, the 
ceramic has high hardness and 
good wear resistance. It is com- 
pletely homogenous, has an ex- 
tremely fine crystal structure, and 
has a high density. It can be fired 
economically at practical tempera- 
tures. 

Already used to make large 
radomes, the ceramic is now being 
made into vacuum tube envelopes 
measuring 10 in. in dia and 8% 
in. in height (see photo). Other 
uses include high temperature 
bearings and gage blocks. 


Corrosion Resistance 
of Four French Steels 


During the last 20 years or so 
the French steel industry has in- 
troduced several stainless steels 
that differ appreciably from those 
commonly produced in the U. S. 
Noteworthy among these steels 
are those with molybdenum con- 
tents ranging from 2.5 to 6%. 

Information on the corrosion 
resistance of these steels was 
given recently by L. Colombier 
and J. Hochmann before meetings 
of industrial chemists in France. 
The steels discussed by Colombier 
and Hochmann are Uranus B 6, 








































Shown 1/16 actual size 


HACKNEY shapes meet needs 
of a changing world 


Missiles! Moons! Rockets! Old, familiar words that mean new, 
unfamiliar problems for design and production engineers. 

They are challenging words, too, to our engineers who are 
called upon to apply the Hackney Method—deep drawing shapes 
and shells from cold metals—to provide practical, economical 
answers to Space Age engineering problems. 

The photo above shows how Hackney Methods, familiar for 
many years to engineers in many industries, can produce deep 
drawn, seamless parts for missiles which have maximum strength 
with minimum weight. 

For detailed information about Hackney Methods, and their 
application to your design and production problems, write: 


Pressed Steel Tank Company 


Monufacturer of Hackney Products 


1442 South 66th Street, Milwaukee 14, Wisconsin 
Branch offices in principal cities 
CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 


For more information, turn to Reader Service card, circle No. 435 
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For more information, turn to Reader Service card, 


circle No. 581 


DESIGN ENGINEERING SHOW VISITORS: 


Find out fast who's exhibiting what and where 





re INFORMATION CENTER 





The Information Center is designed to put you in im- 
mediate touch with all exhibitors that make products 
of particular interest to you, especially when: 


@ you have only limited time, and must budget 
it carefully. 


@ you have toured the show and can’t find some 
product you are anxious to see. 

@ products of importance to you are not on dis- 
play (the Information Center can tell you if one 
or more exhibitors make these products, and 
have information on them available). 

Over 400 exhibiting companies have supplied the in- 
formation about their products which makes the 
Information Center possible, and we are glad to pro- 
vide this service to you again this year. 


SEE YOU AT BOOTH 801, 
INTERNATIONAL AMPHITHEATRE, CHICAGO — APRIL 14 


SWEET’S CATALOG SERVICE 
Division of F. W. Dodge Corp., 119 W. 40th St., New York 18, N.Y 





This is a repeat of the 
Information Center which 
helped many hundreds of 
visitors get the most out 
of last year’s Design 
Engineering Show. 








ROTOSIL «¢ OPTOSIL « 


primary supply 


a factor. 








Catalog and technical data availablé | 


HOMOSIL «© ULTRASIL 


Amersil processes for producing fused 
quartz and Silica of the highest possible 
purity, in fabricated laboratory and pro- 
duction equipment—make Amersil the 


source for all industrial 


applications where such critical purity is 


A fine service plan is keyed to your 
requirements. Here, 
standard apparatus, crucit 
indrical containers and tub 
diam.) are available for prome 
Amersil engineers are availab 
in developing special equipn 
dividual requirements. * 


ranges of 











4 BIN GE L,FAMFRAD 11M L/S 7 Fes eS, SN &. ) 





AMERSIL QUARTZ DIVISION 


685 RAMSEY AVENUE e 


HILLSIDE 5, NEW JERSEY 


For more information, turn to Reader Service card, circle No. 413 
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Nicromaz C, NSCD and Uranys 
50. All four steels contain copper 
and have a guaranteed carbon 
content of under 0.04%, the cop- 
per addition is said to make them 
especially resistant to intergrany- 
lar corrosion and stress corrosion 
cracking. The chemical composi- 
tions of these alloys are shown in 
an accompanying table. 

Uranus B 6 was first introduced 
in France in 1933 and is still fab- 
ricated as it was originally, except 
that it is now vacuum processed 
to produce a low carbon content 
(0.03%). It is available in forg- 
ings, bars, sheets and various 
shapes. 

According to Colombier, Uranus 
B 6 has excellent corrosion re- 
sistance to either concentrated or 
dilute sulfuric acid at tempera- 
tures up to 120 F. In 25% sul- 
furic acid, which is the limit of 
corrosion resistance for type 317 
stainless steel at room tempera- 
ture, Uranus B 6 can be used at 
temperatures up to 195 F. In 
addition to sulfuric acid, Uranus 
B 6 has good corrosion resistance 
to dilute hydrofluoric acid; boil- 
ing phosphoric acid; sulfurous 
acid; and cupric, ferric and tin 
chlorides. 

Nicromaz C is similar in compo- 
sition to Uranus B 6 except for 
a difference in molybdenum con- 
tent: 5% instead of 4.5%. Like 
Uranus B 6, it has good corrosion 
resistance in most organic and 
inorganic acids and salt solutions. 

Uranus 50 has been in commer- 
cial production for over 20 years 
and is particularly recommended 
for use with sulfuric acid. Hoch- 
mann says the presence of copper 


CHEMICAL COMPOSITION OF 
FRENCH STAINLESS STEELS (%) 





Cr Ni Cu Mo 


_—__ 











Nicromaz C....... 20.0 | 25.0} 1.5 | 5.0 
Pe 18.0 | 16.0 | 3.0 | 6.0 
Uranus 50........ 20.0; 80) 15 | 25 
Uranus B6.......| 20.0 | 250 / 15 | 4.5_ 











For more information, circle No. 507 ? 
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Swedlow specializes in jge tt ates et 





the solution to your heat problem is in the following... 


Swe low's 
aluminum-metallized 
neat reflective laminates 


_, 1650; 


«INIMUM WEIGHT « MINIMUM BULK — By combining the 
aciples of highly efficient reflectivity of aluminum-metallized 
faces with the low thermal conductivity of glass fabric reinforced 





sminates, Swedlow’s ““—101" metallized coatings ofter 
yn up to 1650° F. The metallic coating protects the base 
inate from thermal degradation. 


mi 
,pPLICATIONS— In flat sheets, or molded into complex contours, 
chese materials are suggested as highly efficient heat blankets for 
compartment insulation, valve protection, exhaust heat damping, 
ad other appl rcations where there is prolonged high 

‘ mpe rature expasure. 


Swedilow's silicone 
plastic laminates 





Swedlow’s XSG-138 and X5G-176 silicone base materials are avail- 
able as flat sheeting or molded parts and offer protection up to 650°F. 
Swedlow’s XSG-138 provides maximum strength per unit of 
thickness and weight and is recommended for applications requiring 
flat sheets or simple contoured molded parts. 
The X5SG-176 laminate has slightly lower physical properties than 
X5G-138 but is recommended for applications requiring 

mplex contours. 
APPLICATIONS — Missile nose cones, exit cones, fins, stabilizers, 
adapter rings, Closure rings, and similar uses. Applications in 
irstreams at missile speeds are possible. 


Swedlow's high temperature /2500: /2000;: 
welded honeycomb core F - 
HIGH STRENGTH-WEIGHT RATIO * HIGH RIGIDITY-WEIGHT RATIO * HIGH 
VIBRATION DAMPING * HIGH FATIGUE RESISTANCE— The use of high 
temperature honeycomb core is expanding rapidly in a wide variety of aircraft 


Phenolics 
Epoxies 
Reflective coatings 
Sheet materials 
Molded parts 


heat 





High temperature 








Swedlow’s high temperature 
Phenolic plastic laminates 


600; 


STABLE PHYSICAL PROPERTIES UNDER HIGH TEMPERATURES 
Swedlow's X4G-116 is a high-temperature phenolic laminate that 
offers unusual physical stability at high temperatures up to 600° F 
It is available in flat sheets, and can be molded to complex contours. 


APPLICATIONS—Fins, stabilizers, missile nose cones, adapter rings, 
closure rings, and similar applications. May be used in airstreams 
at missile speeds. 


Swedlow’'s epoxy- 
plastic laminate 


oO 
450; 
Swedlow's X6G-141 epoxy-plastic laminate gives the user an 
electrical insulating material resistant to fracture and warpage in 
installation, with characteristics of very low moisture absorption and 
high physical strengths over a prolonged temperature gradient. 
Approved under MIL-P-18177. Conforms to NEMA standards for 
type G-3 materials. 

APPLICATIONS — Air conditioning and heat distribution ducts. 
Winding barriers and ducting in transformers. Sheeting for circuitry 
installations. Dielectric capacitors for condensers. Terminal board 
and strip applications in electronic equipment. Coil spacers and 
relay bases in magnetic devices. Mounting plates, contact spacers and 
shielding for control devices. 





Los Angeles, California 
Youngstown, Ohio 
Please refer to Dept 18 


Swe low 


PLASTICS COMPANY 








welded honeycomb core 


ind missile assemblies and parts, particularly where such parts experience 
high engine temperatures, aerodynamic heatrng, and corrosive environments 
in your production line, use of honeycomb core assemblies reduces the number 





For short duration of time the temperatures given for the 


ver-all costs per pound, and cuts repair and rework. Face sheets may be brazed 
to the core by the user for use at temperatures approximating 2000° F., 


idhesives may be used if temperatures do not exeed 500° F. 


eS 


juired at extreme temperatures... with light weight. 


APPLICATIONS — Wherever structural strength and corrosion resistance are 


f parts, simplifies fabrication and assembly, reduces tooling, floor space and 


above materials may be raised appreciably. Each application 
must be considered individually. 


Swedlow is continuing research in high-temperature materials 
of all types reflective coatings, ceramics, plastics, metals 


A highly trained staff of engineers and technicians will be 
pleased to assist you on the use of these materials for high 
temperature service. Please contact the plant nearest you 


heat 
problems? 


























DON’T OVERLOOK 


CARBON-CRAPHITE! 


Considered from performance, cost or availability 
standpoints, even many of the newest ‘“‘wonder”’ 
materials are poor substitutes for carbon and 
y graphite in numerous instances. Whether your ap- 
plication involves such problems as friction, ele- 
© vated temperatures, commutation, arcing, or shaft 
sealing, chances are Stackpole Carbon, Graphite or 
composite Carbon-Graphite-Metal Powder mate- 

rials can fill the bill better—at less cost. 







BEARINGS 


Self-lubricating units molded to 
desired shapes and close toler- 
ances. High temperature types. 


SEAL RINGS 


Special pump and shaft seals for 
oils, air, gases, corrosive chemi- 
cals and other liquids. 


VOLTAGE REGULATOR DISCS 


Critical control for voltage, line, speed and pressure 
regulators, continuously adjustable rheostats, etc. 


MOLDS & DIES _FRICTION SEGMENTS 


Close tolerance types for foundry Withstand temperatures 
work, powder metallurgy, etc. 1000° F. Wear well against ne 


CORROSION CONTROL RODS 


Positive protection for pipe lines, ships, marine struc- 
tures and other buried or immersed metal objects. 


POROUS CARBON PUMP VANES 


Electrically conductive—inert— Corrosion-proof, self-lubricating. 
stable at high temperatures. For air, chemical or gas pumps. 


BRAZING BOATS & FIXTURES 


Withstand extreme thermal shock — permit quick 
cooling. Alloys do not stick to them. 


CONTACTS CHEMICAL ANODES 


Ideal where metal contacts fail Long-life types reduce clogging, 
from arcing, welding, etc. cut cell maintenance costs. 


Also BRUSHES FOR ALL ROTATING ELECTRICAL 
EQUIPMENT ¢ SALT BATH RECTIFICATION RODS «+ 
DASH POT PLUNGERS « HEATING ELEMENTS + WELDING 
CARBONS « RESISTANCE WELDING & BRAZING TIPS... 
and dozens of other specialties. 


STACKPOLE CARBON COMPANY, ST. MARYS, PA. 


‘Everything in Carbon but Diamonds” 





For more intormation, turn to Reader Service card, circle No. 409 
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in this steel greatly enhances its 
resistance to corrosive media. He 
“... much is unknown about 
the action of copper in stainless 
steel but it is a very powerful aid 
in reducing the corrosive action 
of sulfuric acid. It is in solid 
solution in the alloy and does not 
leach out into media where stain- 
less steels are used.” 

Uranus 50 has good resistance 
to intergranular corrosion and to 
stress cracking. It also has good 
resistance to hot sulfurous acid 
under pressure; to hot phosphoric 
acid and salt solutions; and to 
boiling acetic, formic, tartaric and 
citric acids. 

NSCD has corrosion resistance 
properties quite similar to those 
of Nicromaz C. Its lower nickel 
content (16%) is balanced by a 
higher content of molybdenum 
(6%) and copper (3%). 


says, 


Cellulose-Base Finishes 
Fused onto Metal Parts 


Heavy cellulosic coatings from 
8 to 15 mils thick can now be 
applied to castings, stampings and 
wire in a single dip by using a 
new powdered resin _ specially 
formulated for a fluidized coating 
process called Whirlclad. Devel- 
oped by National Polymer Prod- 
ucts, Inc., 125 North 4th St. 
Reading, Pa., the cellulosic finish, 
called Corvel, joins a family of 
powdered nylon, polyethylene and 
chlorinated polyether resins spe- 
cially formulated for fluidizing. 

According to the producer, Cor- 
vel cellulosic powders of various 
colors can be applied to provide a 
surface of controlled sheen from 





SOURCES of most engineering mate- 
rials can be found in M/DE’s “Mc- 
terials Selector’ reference issue, pub- 
lished last September. Properties of 
all materials are also given. 
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TKO) 
PERMANENT MOLD 
EON ABO NICOLE BINT EK 


Build 
Extra Quality 
Into a Long List of 
Ditietereatierae! 
Products 


| manufacturers in practically every major industry 
have found that the superior structure of Eaton Permanent Mold 
Gray Iron Castings contribute many worthwhile benefits, not 
only in the ultimate quality of the finished product, but in 
manufacturing economies. This is especially true in such fields 
as motor cars and trucks, refrigeration, air conditioning, domestic 
appliances, and hydraulic equipment—wherever a dense, non- 
porous, leakproof structure is a critical requirement. Eaton’s 
advanced production methods, combined with the latest in 
foundry facilities, assure uniformly high quality and the capacity 
to deliver on schedule. 


Engineers of the Eaton Foundry Division have assisted many of 
our customers in casting design and process development. What- 
ever your requirements, our engineers will be pleased to work 
with you. Why not discuss the advantages of Eaton Permanent 
Mold Gray Iron Castings applied to your product? Just write 
or phone—there’s no obligation. 


Check these 
Important Advantages: 


* Dense, non-porous, homogeneous 
structure 


* Freedom from inclusions 
* Excellent tensile strength 
* Ability to take a high surface finish 


%* Freedom from leakage under 
pressure 


* Intricately cored sections 

* Uniformity of castings 

* Higher machining feeds and speeds 
* Substantially increased tool life 


Send for Illustrated Descriptive Literature 


FOUNDRY DIVISION 


E MANUFACTURING COMPANY 
VASSAR, MICHIGAN 


For more information, turn to Reader Service card, circle No. 521 
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DUCTILITY 


A CASE IN POINT-—This ninety-six pound casting was made for the 
National Cash Register Co. of Nodulite®, Hamilton Foundry’s ductile iron. 
The casting forms the base for the new Post-Tronic Accounting Machine. 
It measures 3742" by 2342” with sections varying from 44” to 142”. Ductile 
iron was chosen for this part because of its ductility, dimensional stability, 
rigidity, and machinability. 

Ductile iron has most of the engineering advantages of steel yet it can 
be designed with the same flexibility and cast with the same procedures 
used for gray iron. It has high strength: up to 120,000 psi minimum ten- 
sile strength in standard grades. It is tough: Charpy impact strengths up 
to 115 ft.-lbs. in standard grades. It is ductile: elongation is possible up to 
25% after short time annealing. And it is wear resistant: spheroidal graphite 
particles provide for self-lubrication. Hamilton Foundry regularly casts 
60-45-10, 80-60-03, 100-70-03, and 120-90-02 grades of ductile iron 
as well as high alloy Ductile Ni-Resist. 

When new and unusual design problems arise in the selection of metal 
and the casting of parts, you will find that the skill and integrity of your 
foundry is your best insurance that specifications—and delivery schedules 
—will be met. 


GRAY IRON * ALLOYED IRON « MEEHANITE @ * DUCTILE (NODULAR) IRON © NI-RESIST © DUCTILE NI-RESIST »* NI-HARD 





The Hamilton Foundry & Machine Co., 1551 Lincoln Ave., Hamilton, Ohio « TW 65-7491 
For more information, turn to Reader Service card, circle No. 464 
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Plastics coatings, including cellu. 
lose, nylon, polyethylene and chlorin- 
ated polyether, are applied to parts 
shown above with a fluidized coating 
process. 





semi-dull to high gloss. The cellu- 
losic finish is said to have good 
gloss and color retention, good 
salt spray and sunlight resistance, 
good wearing properties, and good 
chemical resistance. It should be 
particularly useful as a protective 
finish for indoor and _ outdoor 
furniture, racks, stands and other 
hardware. 

In the fluidized coating process, 





Largest titanium plate—Pictured 
here is what is claimed to be the 
largest light gage titanium plate 
ever fabricated. Produced by Titani- 
um Metals Corp. of America, the 
plate measures 75 by 224 in. and is 
3/16 in. thick. The plate, made of 
Ti-75A titanium alloy, was produced 
for a large reactor vessel handling 
corrosive materials. 








ellu. 


orin- 
arts 


iting 


ellu- 
rood 
rood 
Nee, 
rood 
1 be 
tive 
loor 


ther 





ired 
the 
late 
ani- 
the 
d is 
» of 


iced 
jing 






























The difference ’?... 


CORROSION PROTECTION 
with SOLVAY SODIUM NITRITE 


Sodium nitrite protects steel—-whether it is in the brass. Where a more moisture resistant film is re- 
fine strands of steel wool, or in plates, pipes, or in quired, it can be combined with phosphates. 
machined parts such as gears. The only difference 
between the specimens shown above is that the 
beaker on the left contains a low cost .1% concen- 
tration of Sotvay Sodium Nitrite. 


Write for test sample and full facts on SoLvay 
Sodium Nitrite’s many anti-corrosion applications. 


Mail now for sample, information! 


So.vay Sodium Nitrite forms an invisible gamma pw ee eee en 


oxide protective film that keeps metal surfaces cor- 
































’ phate age i SOLVAY PROCESS DIVISION I 
rosion-free. You can easily dip or spray it in solu- : ALLIED CHEMICAL & DYE CORPORATION i 
tion, or add it to circulating water systems. Effective i oe emp, Mew Tam & & Vv. ; 
with steel or iron, it also reportedly suppresses §_ Please send me without cost: ae t 
degradation in alumi in ‘eaneed Coteet ond i —) Test sample of Sotvay Sodium Nitrite i 

UM, ° » COppe 4 1) Booklet—“Sodium Nitrite for Rust and i 

a Corrosion Prevention” j 
Sodium ite, + Potssum, Carbonate 1 Name 
austic Soda * Calcium Chloride * Chlorine 
Sodium Bicarbonate * Ammonium Chloride hak 
Caustic Potash * Chloroform Vinyl Chloride SOLVAY \ Position i 
Methylene Chloride * Para-dichlorobenzene 5 A 
Methyl Chloride * Cleaning Compounds « Soda f Company § 
Ash ¢ Hydrogen Peroxide * Aluminum Chloride 
Ammonium Bicarbonate ¢ Carbon Tetrachloride " f Phone 5 
Monochlorobenzene * Mutual Chromium Chemicals . t ; 
Ortho-dichlorobenzene * Snowflake® Crystals t Address t 
a EP-48 

SOLVAY branch offices and dealers are located fi City Zone State é 
in major centers from coast to coast. he re cre ees ees es es es ess SS Oe 


For more information, turn to Reader Service card, circle No. 578 
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Plated under vacuum, these articles have a high-sheen 


surface that lasts as long as conventionally plated pieces. 


Why plating 


with vacuum 
1s easier and more profitable 


Without buffing or polishing, with- 
out corrosive cleaning baths, with- 
out highly skilled help, you can now 
cover articles like those shown above 
with a shimmering finish that lasts 
for years. 

All it takes is a CEC vacuum coater 
and some inexpensive lacquers to 
make metal and plastic articles look 
silver, gold, copper, or a multitude of 
other colors and tones. 


Vacuum-plating costs less. With a 
CEC vacuum coater you can plate 
thousands of pieces per day with un- 
skilled labor. 


New longer-lasting lacquers. There 
are on the market many lacquers 
which can make vacuum-plated ar- 
ticles wear as well as those plated in 
conventional ways. 

The stayfast finish requires no re- 
touching, or buffing, or polishing— 
just an easily applied coat of lacquer. 





You can control film thickness 
easily and precisely. You can make 
surfaces electrically conductive or in- 
sulating as you wish. 

For further information on this 
highly profitable process, write for 
information on the coaters, the lac- 
quers, and the methods used. 





1450 22” diameter pieces per cycle, 3 to 6 cycles 
an hour—that's the production rate of this 48” CEC 
vacuum coater. 


Consolidated Electrodynamics 
Rochester Division, Rochester 3, N. Y. 


SALES AND SERVICE OFFICES IN PRINCIPAL CITIES 


For more information, turn to Reader Service card, circle No. 486 
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parts to be coated are preheated 
and dipped into a fluidized bed of 
dry coating powders which bond 
by fusion onto the surface of the 
part. Parts so coated are said to 
be unmarred by sags, drips or 
irregularities in material flow, 
The process allows finishes to 
thoroughly penetrate fecesses on 
complex shapes. 


Modified Polyesters 
Are Strong at 500 F 


Because of their light weight, 
high strength and good electrical! 
properties, glass fabric-reinforced' 
polyester resins are being consid--: 
ered for use in high speed aircraft: 
and missiles. According to R. G.. 
Nelb, of Naugatuck Chemical Co.. 
(a division of U. S. Rubber Co.), 
polyester resins modified to pro- 
duce highly crosslinked structures 
have good hot strength retention, 
have good heat resistance for long 
periods of time, and have good 
resistance to oxidation. Speaking 
in New York before the fall meet- 
ing of the Reinforced Plastics 
Group, Society of Plastics Engi- 
neers, Mr. Nelb outlined some 
properties of two new polyester 
resins, designated Vibrin 135 and 
Vibrin 136, recently developed by 
Naugatuck. 

Vibrin 135 

Described as a maleic anhydride- 
modified polyester resin with tri- 
allyl cyanurate as the monomer, 
Vibrin 135 is said to have a 
highly crosslinked structure in the 
cured state, resulting in excep- 
tionally good heat resistance. Mr. 
Nelb says the resin can be cured 
by promoter - catalysts at room 
temperature, as well as by heat, 
ultraviolet light, radio frequency 
heat, and radiation. This versatil- 
ity in curing permits the resin to 
be fabricated by hand lay-up, 
vacuum, pressure bag, matched 
die molding or casting. It may 
also be used in premixes. 

(continued on p 20°) 
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Showing extrusions leaving the press. The die of Cromo-WV tool steel is not visible. 


Die made from Cromo-WV 
passes tough extrusion test 


that’s the kind 
a die steel they needed at American 
uminum Extruders, Miami, Fla., to 
oduee aluminum extrusions used as 
“orative trim. Our local tool steel dis- 
butor, J. M. Tull Metal & Supply 
D., Ine., reeommended Bethlehem 
omo-W V, 

“We've had a lot of experience with 
s grade,” they said. “Give it a try, and 
performance figures will speak for 
mselves,”’ 

That’s just the way it turned out. 
omo-WV was satisfactory in every 
y. Hardened to Rockwell C-47, the die 


tality plus economy 


extruded about 2,500 lb of aluminum be- 
fore polishing was required. 

Cromo-WV, in addition to its 5 pet 
chrome, contains .30 pet vanadium. It is 
a modification of our popular Cromo-W, 
the original 5 pet chrome hot-work steel. 
Like Cromo-W, it combines red hardness, 
shock resistance, and resistance to heat- 
checking. It is an ideal grade for extru- 
sion work. 

Your Bethlehem tool steel distributor 
will be pleased to supply Cromo-WV, 
whether you want a production quantity 
or just enough to give it a trial. 








IT’S TOPS FOR BOTTLE CAPS 


Here’s a die made of BTR (Bethlehem 
Tool Room) which was used in producing 
millions of tinplate bottle caps. The die 
was hardened to Rockwell C-61, and was 
redressed about every third month. BTR 
is our general-purpose manganese-chro- 
mium-tungsten grade of oil-hardening 
tool steel. Tough, and safe-hardening, you 
can count on it for extremely long wear. 


BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 


In 
l 


“\ 
as Machining Operations, 
WS Chips Tell a Story 


A good way to evaluate a machining op- 
eration is to examine the chips carefully. 
This step is particularly valuable in op- 
erations where large amounts of metal 
are removed at high speed. 

Generally, the color and shape of the 
chips tell a story which, when properly 
interpreted, can lead to improvements in 
the operation. For example, when ma- 
chining with high-speed steel tools, the 
chips produced should show some temper 
color (yellow or brown). If they do not, 
it means that speed and feed might be in- 
creased greatly, boosting the production 
‘ate on the machine. When machining 
with carbide or ceramic tools, the chips 
should always be highly temper-colored 
(purple or blue). If otherwise, you are 
probably “under-machining.” 

The shape of the chips will vary with 
the type of steel being machined, but 
comparison of chip shape under varying 
eonditions may provide valuable infor- 
mation. The ideal chip shape, indicating 
ideal machining conditions, is like the 
letter “C.” Often the “C” can have a de- 
eided flourish, but this form of chip (on 
steel) is best. Generally, the secret of 
producing “C” chips lies in the proper 
balance of feed and depth of cut, versus 
speed. These factors should be varied 
whenever other types of chips are pro- 
duced, to develop the best machining con- 
ditions. 

Examination of chip shape is also of 
yalue for control purposes. For example, 
if “C” chips are being produced in a ma- 
chining operation, and they become grad- 
ually longer or stringy, it indicates the 
tool is becoming dull, and requires re- 
sharpening. 

It is difficult to establish more specific 
rules which apply to all machining op- 
erations, due to their variety and com- 
plexity. However, you can be sure that 
the proper control of chip color and shape 
will pay off in increased production. 


For more information, turn to Reader Service card, circle No. 493 
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Maintenance-Free SERVICEABILITY 
achieved by Good Design and 


METAL 


Wherever surfaces are subject to hard usage, 
good design calls for RIGID-tex Metal. Its 
patterned texture presents a mar-resistant finish 
that hides scratches and scuff marks, retaining 
the original sparkling beauty and brilliance 
without maintenance. 

All this . . . plus increased strength, greater 
rigidity, higher impact strength — fits RIGID- 
tex Metal into almost any product. There are 
more than 40 standard patterns from which 
to choose ...in any metal... any color. 
RIGID-tex Metal is a challenge and inspira- 
tion to the designer. Write for literature and 
samples today! 





Tell me more about RIGID-tex Metal. 

[} Send a copy of “Pattern Selector” | 

showing all the standard patterns. i 

[] Send a sample of RIGID-tex Metal. | 

[] Send name of nearest distributor. I 

| 

SUN. 21) UMMA Loc, dsb, avh bcmsaabuaat he dtem ebbeueteel cae’ 7 

ER RD EEN ron a a Te | 

This pattern in oy — —, 
tex Metal is used in airplane galleys ‘ 

on sun ehane. SME, xesinvcaeepalcnbliliiedvditecwosed BR ain. ARs | 


RIGIDIZED METALS 





CORPORATION 
6604 OHIO ST. BUFFALO, N. Y. 
WORLD-WIDE DISTRIBUTION 


For more information, turn to Reader Service card, circle No. 394 
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PROPERTIES OF MODIFIED POLYESTERs 
REINFORCED WITH GLASS 











Type »> 135 36 
Tensile Strength, psi 
| Tee * 38,100 | 66,000 
| ar 
Flexural Strength, psi 
, SRP eee .. | 58,800 | 64,000 
500 F*..................1 40,000 | 40,000 
| ..| 17,900 | 30,500 
Compressive Strength, psi 
Re 45,000 | 53,100 
0 Se eee 30,000 | 33,500 
Flexural Modulus, 1000 psi 
Se ee 3.06 | 3.45 
EP PP 2.55 | 2.55 
| eee eo oP 





*Aged 30 min. 
bAged 192 hr. 


Outdoor exposure tests con- 
ducted on glass fabric-reinforced 
Vibrin 135 polyester resin indi- 
cate it has a flexural strength of 
50,600 psi after three months 
aging and 49,700 psi after one 
year of aging. After 30 days im- 
mersion in water, the laminate 
has a flexural strength of 53,100 
psi, a tensile strength of 37,400 
psi, and a compressive strength 
of 42,600 nsi. 

Research work at Naugatuck in- 
dicates that glass fabric is the 
best reinforcement for Vibrin 135. 
Mr. Nelb says the type of finish 
on the glass fabric is an impor- 
tant factor in determining the 
heat resistance of the cured resin; 
both 301 and Garan finishes are 
satisfactory, whereas other avail- 
able finishes are not. 

Vibrin 136 

Still in the development stage, 
Vibrin 136 is said to be more re- 
sistant to oxidation and cracking 
at high temperatures than Vibrin 
135. It, too, is a modified poly- 
ester resin and apparently can be 
cured and fabricated the same 
way as Vibrin 135. Glass fabric- 
reinforced Vibrin 136 resin has 4 
flexural strength of 60,000 psi, 4 
tensile strength of 54,600 psi and 
a compressive strength of 48,200 
psi after 30 days immersion in 
water. 

(more What’s New on p 208) 


For more information, circle No. 55! 
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BENDIX AVIATION CORPORATION SHAFT AND BUSHING ASSEMBLY 


ERY CLOSE TOLERANCES AND CLEARANCES 


IN ASSEMBLY PROVIDE FRICTION FREE 


Coors Alumina Ceramic is used in 
roduction quantities by the Bendix 
viation Corporation for a shaft and 
shing assembly that has tolerances as 
ose as +0.000015. From one bushing 
another, Coors holds the diameter to 
.000050. Between one shaft and an- 
her, Coors holds the diameter to 


0.000015. On both bushings and 
alts, taper, camber and roundness of 


— parts are held to 0.000010 
ta 


Extremely close, match-fit sets of 
is assembly are made by selective fit- 


| 
CORS PORCELAIN | 
COMPANY | 
| 
ie 


Manufacturers of High Strength Alumina Ceramics 


GOLDEN, COLORADO 


o 


ting. Finishing within a few millionths is 
required to provide proper fits—exact 
clearance must be withheld. 

These very close tolerances and 
clearances provide friction free action 
between the shaft and bushing. This, 
combined with the hardness and chemi- 
cal inertness of the alumina ceramic, 
gives the assemblies long, trouble free 
service. 

Guaranteed precision on a produc- 
tion basis permits the engineer to use 
Coors ceramics in applications where 
the physical properties of metals and 


=. . 


ACTION 


plastics are unacceptable. Tolerances 
and finishes which can be obtained by 


Coors are: 


Diametrical within 0.000030” total. 
Pe ciatemenions 0.000010” per inch of length*. 
Camber............. 0.000010” per inch of length”. 
Out-of-roundness............::.ssseeeeeseeeees 0.000010”, 
Surface flatness—less than 1 light band. 
Equivalent surface finish — 
3 to 4 r.m.s. microinch. 

*(in lengths up to 3 inches) 

For a complete description of phy- 
sical properties of Coors High Alumina 
Ceramics, write for Bulletin L055A. 


GOORS PORCELAIN CO., 674 9th St., Golden, Colo. 


Please send me detailed Bulletin 1055A on Coors High Strength 
Alumina Cerafnics and Coors manufacturing facilities. 


i i atataaires hisdinenegdipsinesiannaiitiesiniaaeeh Title 


Company........-.+-« ecole iniapslasiithexnecmttinnesnaatisvisesentonnisiaianteieviaipeientieimennanionts 
SS ae CSE CO oe eeeeee SECA OS SESE SS ER HEE EE EES SOCOETEPERSET ESSEC RE EEEEEEOESETEEEET 


City -.rrverrseessrnes 
Please refer to our 12-page catalog in Sweet's Product Design File 


a ae Fe SECT EE EEE OES ESEEESEEESESOEHEEEEEEEED 








“Wear parts” made from KENNAMETAL 
help keep production high, downtime low. 


Against (NH,).S0, 


SUPER-D-HYDRATOR 


More than 400 of these centrifuges are 
now in service, with a combined daily ca- 


pacity in excess of 1,600,000 cubic feet. 






o 


KENNAMETAL components 
last 2 to 6 times longer... 


On Unloader Knives: When 
processing corrosive Ammonium 
Sulfate (Coke Plant), the best life 
of any material tried for unloader 
knives on this crystal dehydrator 
was less than three months.+ With 
Synthetic Ammonium Sulfate, the 
knives lasted little more than a 
month. By changing to knives 
made from Kennametal hard 
tungsten carbide, service life has 
been increased to twelve months 
or more with Coke Plant Sulfate, 
and up to four months with Syn- 
thetic Sulfate. 


On Distributor Tips: With sul- 
fates of either kind, Kennametal 
Distributor Tips in the feed 
assembly last up to eight months 
—double the life of any other 
alloys tried. Kennametal parts 


*Trademark 

+Based on an average 
daily throughput 

of 100-150 tons. 


3146 





INDUSTRY AND 


KENNAMETAL f= 


cost less in terms of longer life, 
increased production, and less 
downtime. 


Chances are Kennametal can help 
you solve a problem involving 
corrosion, abrasion, erosion, or 
contamination. The Kennametal 
“family” of hard carbides includes 
grades three times as rigid as 
steel . . . grades that last up to 
60 times as long as steel... 
grades that retain high strength 
at 2200°F and above or at sub- 
zero temperatures, 


Let us tell you more about 
Kennametal and how it has helped 
others solve problems that may 
be similar to yours. Write to 
KENNAMETAL INc., Dept. MD, 
Latrobe, Pennsylvania. 





See the parts illustrated above and other machine components 
made of Kennametal and Kentanium at Booth 718 


DESIGN ENGINEERING SHOW « Chicago, April 14-17 


For more information, turn to Reader Service card, circle No. 538 
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Iridium Electroplate 
Withstands 2400 F 


Iridium can now be applied to 
stainless steel and to molybdenum 
by a new plating process developed 
by Melpar, Inc., 3000 Arlington 
Blvd., Falls Church, Va. Tests 
show that iridium plated molyb- 
denum and stainless steel parts 
do not scale when exposed for 30 
min at temperatures as high as 
2400 F. 

According to Melpar, iridium, 
because of its high melting point 
(4450 F), high hardness (170 
Vickers), and excellent resistance 
to oxidation at high temperatures, 
should make an excellent protec- 
tive coating for aircraft and mis- 
sile parts operating at high tem- 
peratures. 

A detailed report on how to 
electroplate stainless steel and 
molybdenum with iridium was 
given by Paul E. Ritt and James 
C. Withers, developers of the 
process, at the 44th annual con- 
vention of the American Electro- 
platers’ Society. 

The developers note that bright, 
ductile electrodeposits of iridium 
can be obtained by using a molten 
salt bath operating at a tempera- 
ture of 950 F. The bath contains 
70 parts of sodium cyanide and 
30 parts of potassium cyanide by 
weight. Alternating current is 
introduced into the bath to form 
an iridium complex in the melt. 
Iridium is then electroplated onto 
metals from the cyanide melt with 
the passage of direct current. The 
most satisfactory deposits are 
obtained at current densities of 
10 to 20 amp per sq ft. 


Synthetic Rubber Parts 
Hold Up Well in Water 


Molded seals, diaphragms and 
o-rings made from a new syn- 
thetic rubber compound do not 
swell or deteriorate after immer- 
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RUBBER 





JRETHANE 


fits the tough assignments... ‘\. © . 


...and fills the property gap between rubbers and metals 





5x10° 





oO Natural and general purpose 
synthetic rubber 


MB Urethane rubber 


60 70 80 90 
Durometer hordness,Shore A 
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Toughness factor, T.S.x% elongation 
os nr a) 
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TOUGHNESS FACTOR 


++. Stays high as hardness goes up 
for cast urethane, compared here with 
other rubbers. 











Mobay supplies basic chemicals and tech- 
nology required for the manufacture of 
urethane rubber—latest addition to the 
growing list of urethane products for 
industry. 














For more information, turn to Reader Service card, circle No. 489 


Urethane rubber is a new, chemically-engineered casting material 
developed for use in industrial parts where high load-bearing and long- 
wearing properties are critical requirements. It needs no waxes, clays, 
fibers or fillers such as are used in other rubbers to add functional 
properties lacking in the basic material. In urethane rubber, the molec- 
ular composition of the basic compound itself is modified to “build in” 
the range and combination of desired properties. You can specify—and 
get—the exact durometer, degree of elasticity, tensile strength, abrasion 
resistance and electrical properties you need. 


What does this mean to you? If you are responsible for the selection 
of materials for your company’s products, it means urethane rubber has 
opened up a broad new area on your materials selector charts. If you are 
a manufacturer, or responsible for production or maintenance costs on 
heavy-duty equipment, urethane rubber means economy because of the 
ease with which it may be cast into parts 
having difficult undercuts, slots, inserts, 
threads or other complex design features. 


Get the full story on how urethane rubber 
can fit into your product’s future. Write 
today, briefly outlining your area of interest. 
Technical data and sources of fabricating 
assistance will be forwarded promptly. 


MOBAY CHEMICAL COMPANY MI ) BAY 
Dept. MD-2, Pittsburgh 34, Pa. First in Urethane Chemistry 
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GRIPPING STORIES 
from the files of Angier Adhesives 


No. 1 of a Series 





| = How do you “package” an adhesive surface that 
can either be utilized at once or saved for future 
bonding? This used to be a mystery, but it’s been 
solved for keeps by Angier’s Double-Face*— an 
extremely versatile adhesive “go-between”. 





Double-Face is a translucent pressure-sensitive 
mass in film form, supported for shipping, storage 
and handling by a protective release paper... 
available in a variety of roll widths up to 54 
inches, and in three different adhesive strengths. 


















You save time, money and materials with new 
Double-Face. There’s nothing quite like it 

for both the temporary and permanent bonding 
of practically any materials. 


*Trademark of Interchemical Corporation 


Write for specifications 
and prices. 





DIVISION OF 
120 Potter St. 


INTERCHEMICAL CORPORATION 
Cambridge 42, Mass. university 4-0375 
Midwestern Piant: HUNTINGTON, IND. 


For more information, turn to Reader Service card, circle No. 518 
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sion in water for 1440 hr, recey; 
tests show. The compound, devel. 
oped by Parker Rubber Diy. 
Parker-Hannifin Corp., 17325 Ry. 
clid Ave., Cleveland 12 and calleq 
37-021, also has good oil regigt. 
ance. The new Parker compound 
is said to maintain low volum 
swell in water, and low shrinkage 
in dry-out conditions. 

The rubber compound is suit. 
able for seals and diaphragms j) 
domestic laundry machines, agi.- 
tator shaft seals, back-up gaskets 
water conditioner seals, wate 
valve seals, oil slinger rings, dish. 
washer and disposal seals, ani 
liquid level switch diaphragms. 


Weld Inspection Costs: 
Can They Be Reduced? 


What is a good weld? How can 
the high cost of weld inspection 
be reduced? Researchers in the 
Dept. of Welding Engineering, 
Ohio State University, say “ 
welds can have a porosity of up 
to 7% of the cross section without 
materially changing the tensile 
strength, impact strength ani 
ductility of the weld.” In contrast, 
current inspection standards indi- 
cate that a weld is generally ac 
ceptable only if it has a very 
small amount of porosity. 

The cost of testing and inspect: 
ing welds, often required by code 
to be done with elaborate equip- 
ment, frequently equals or evel 
exceeds the cost of making the 





~: 

Lincoln Electric 
Welded specimen with 6% por? 
ity broke in tensile test outside the 
weld at 66,330 psi. 
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Inspecting Castings— Every casting is carefully in- 
spected to insure top quality. “Zyglo,” gamma ray, 
x-ray, and hundreds of precision gages are avail- 
able to make sure parts meet specifications. 
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HAYNES Investment-Casting Solves the toughg sign prot ems 


‘Haynes,” ‘“‘Haynes Stellite,” and ‘Union Carbide” are registered trade-marks of Union Carbide Corporation. 


For more information, turn to Reader Service card, circle No. 569 









MICATE D 
IN ESIGNS 


mass-Produced Economically 
... by Investment-Casting 


[ ntricate shapes in hard-to-machine metals . . . sound 
metallurgical structures ... close as-cast tolerances... 
smooth surfaces ... are all available on a mass-produc- 
tion basis through HAYNES’ investment-casting process. 
This modern mass-production method enables the de- 
sign engineer to select the best alloy and most efficient 
design for an application. Desired parts can be made to 
specifications economically, regardless of how difficult 
or costly they might be to produce by other methods. 

Haynes Stellite Company’s extensive services and ex- 
perience ... complete tooling, production, quality con- 
trol, metallurgical, and finishing facilities ... plus a staff 
of more than 200 craftsmen... plus a selection of more 
than 25 alloys... guarantees that here 
you will obtain all the benefits the proc- 
ess has to offer. 

For complete details, ask for our 40- 
page book. Write to HAYNES STELLITE 
COMPANY, Division of Union Carbide 
Corporation, Literature Section, 30-20 
Thomson Ave., Long Island City, N.Y. 


aLLOoOYSsS 


HAYNES STELLITE COMPANY 


Division of Union Carbide Corporation 
Kokomo, Indiana 
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'WEIRZIN ARRESTS CREEPING CORROSION’ 














SAYS CHIEF ENGINEER OF GRAND SHEET METAL PRODUCTS COMPANY, MELROSE PARK, ILL. 


“Especially designed to withstand wind, weather, fire and rough handling.” That's the 
manufacturer's description of a Grand Handy House. Metal used? Weirzin. 


But listen to what else Grand Sheet Metal Products Company has to say about Weirzin 
electrolytic zinc-coated steel, as used in their outdoor storage-shelter-utility Handy 
Houses. From Chief Engineer Edward Rawson: 


“Weirzin material provides a very good surface for maximum paint adherence, 
which is most important for an outdoor application such as ours. 


“High corrosion resistance is also of the utmost importance. Weirzin answers this 
requirement very well since it arrests any creeping of corrosion where the surface 
may become scratched or abraded in service. In other words, the corrosion will 
not tend to spread beyond the damaged area.”’ 


What about your products? Have you considered lately how they can be improved eco- 
nomically? Send for free brochure on Weirzin for both outdoor and indoor use. Write 
Weirton Steel Company, Department F.4 5, Weirton, West Virginia. 


weinroM 


| STEEL | 
cus 





WEIRTON STEEL 
COMPANY 


WEIRTON, WEST VIRGINIA 
a division of 


NATIONAL STEEL ake CORPORATION 


For more information, turn to Reader Service card, circle No. 484 
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welds. The researchers say “... 
since results of the Ohio State 
University project show that up 
to 7% reduction of the cross sec- 
tion has little or no effect on weld 
strength ... much of the inspec- 
tion now required to locate and 
measure porosity in welds can be 
eliminated.” 

The researchers’ base. their 
statements on findings taken from 
a series of tensile, bend and im- 
pact tests conducted on butt welds 
in %4-in. thick mild steel. The 
welds were made under controlled 
conditions with automatic sub- 
merged are and inert gas proc- 
esses in order to create a high 
degree of porosity in welds. The 
tests were made on welds ma- 
chined flat to the 1%4-in. thickness 
of the plate. 


Fluorocarbon-Glass 


Seals Liquid Nitrogen 


Two glass-reinforced fluorocar- 
bon plastics sheets are now in 
pilot plant production at Fluoru- 
lon Laboratories, Inc., P.O. Box 
05, Caldwell, N. J. The outstand- 
ing property of both products 
seems to be their retention of 
strength at temperatures “from 
absolute zero to 425 F.” 

One product, called Fluoromat, 


Translucent fluorocarbon plastics 
sheet reinforced with fine glass fiber 
grids (right) and fluorocarbon sheet 
reinforced with  ‘micro-pulverized 
glass filaments (left) resist both low 
and high temperatures. 





HIGH VACUUM FURNACES 


The increasing demand for metals of high purity is now 
well beyond a few specialized applications. The obvious 
improvements in the properties of the metal on the one 
hand—and, the superior end product with minimum rejects, 
on the other, spell out the need for advanced type furnace 
equipment NOW! KINNEY High Vacuum Furnaces are 
exciting high interest among metallurgists both through 
their performance and the insight of your problem exhib- 
ited in their engineering! Whether your interests lie solely 
in ferrous metals or any of the so-called “exotic’’ group, 
you will want to know more about What Kinney is Doing. 


Write for the 
Progress Report 
on new develop- 
ments in Kinney 
Furnaces. 


ABOVE 


300 Ib. KINNEY High Vacuum 
Melting Furnace built for D. E. 
Makepeace, Div. of Engelhard 
Industries, inc., Plainville, Mass. 
This equipment, with induction 
heating, is used for Vacuum Melt- 
ing Uranium and its alloys and 
is designed for either tilt or 
bottom pouring. The resulting 
vacuum processed metal is used 
in the fabrication of Nuclear fuel 
elements. 


LEFT 


Two KINNEY High Vacuum Fur- 
naces in the plant of The Brush 
Beryllium Co., Elmore, Ohio. These 
300 Ib. units are used for melting 
and — Beryllium. The tilt- 
ing furnace chambers accommo- 
date special induction heated 
crucibles. 


KMENWEY wee. vivision 





Name 


THE NEW YORK AIR BRAKE COMPANY 
3523) WASHINGTON STREET + BOSTON 30 - wat) 


Please send me copy of your os say on High 
‘Vacuum Furnaces. 





Company 
Address 








City 


_Zone State 











For more information, turn to Reader Service card, circle No. 396 
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NOs for 


Our Laminum Shims are good news for thousands of metal 
working plants, because our “NOs” save time and reduce costs. 







—get the full 
Story at the 
Design Show 
Booth No. 939 











And only in Laminum 
are laminated, surface- 
bonded shims avail- 
able in all four materials 
as shown below. 

















STAINLESS LOW CARBON 














STEEL STEEL 
with laminations with laminations 
Laminated Shims of of .002” or .003” of .002” or .003” 
LAMINUM 
now available in BRASS ALUMINUM 
with laminations with laminations 
of .002” or .003” of .003” only 











LAMINATED SHIM COMPANY, INC. 


Shim headquarters since 1913 
1604 Union Street, Glenbrook, Conn. 


For more information, turn to Reader Service card, circle No. 572 


214 « MATERIALS IN DESIGN ENGINEERING 
Formerly Materials & Methods 











is a laminate of Kel-F fluorocar- 
bon resin reinforced with fine 
glass fiber grids. It is available 
as a rigid, translucent or opaque 
sheet in thicknesses of 0.0312 in. 
and above. 

The other product, called Fluor- 
oglas, is a laminate of Kel-F resin 
reinforced with 15 to 18% by 
weight of micropulverized glass 
filaments. A cured Fluoroglas 
sheet is said to have a Durometer 
D hardness of 81, a 10 point in- 
crease in hardness over non-rein- 
forced Kel-F resin. 

Both glass-reinforced fluorocar- 
bon products are recommended as 
seals and diaphragms for liquid 
nitrogen and oxygen. 


Cadmium Plating Bath 
Checks Embrittlement 


A heat treated SAE 4340 steel 
part usually picks up enough hy- 
drogen in a cadmium plating bath 
to cause severe initial embrittle- 
ment of the part. Usually, but not 
always, embrittlement may be re- 
duced substantially by baking the 
plated part (see MATERIALS IN DE- 








Striped Teflon tape — The tape 
shown above is said to be the first 
commercially available, unsintered 
Teflon tape with color stripes. The 
new product, marketed by Bonny 
Mfg. Corp., 389 Auburn St., Auburn- 
dale 66, Mass. and called “Bonny- 
tape,” is currently used as a wire 
insulating material. It is available 
in widths of % to 1 in. and can be 
provided in any specified color. 














STOP 


Aluminum Corrosion 


RC OAr 


HERE'S UN-RETOUCHED PROOF! Lower portion of 
“—— + aluminum coupon was coated with Turcoat 4178. Upper 


portion was not coated. Entire coupon was then subjected to 800 


hour salt spray test. Note that uncoated portion has been virtually 


destroyed while Turcoated portion shows only superficial blemishes 


only PAINT-GRIPPING, CORROSION-RESISTING TURCOAT 4178 offers you all these plus values! 


QUICK FIXING— Turcoat 4178 coatings become non- 
smearing immediately upon withdrawal from process- 
ing. Parts can be handled freely while still wet without 
danger of smearing or streaking coating. 


MEETS MIL-C-5541— Used by aluminum fabricators the 
nation over for government and non-government jobs 
involving aviation, building parts, household appli- 
ances, luggage, ornamental aluminum, aluminum foil, 
irrigation pipe, automotive and truck parts and bodies, 
etc. 


EASY TO USE— Applied by spray, dip or hand methods. 
Requires no heating... no electric current. Easily con- 
trolled by mere pH adjustment. 


UNIFORM — No light tell-tale untreated sections around 
welds, corners or holes. 


ECONOMICAL — Used at low concentrations. Extremely 
long-lived. Will accept tremendous contamination 
without loss in efficiency. 


6135 SO. CENTRAL AVE., LOS ANGELES 1, CALIF. 


Factories: Newark, Chicago, Houston, Los Angeles, London, 
Rotterdam, Sydney, Mexico City, Nahe (Okinawa) 


Manufactured in Canada by B. W. Deane & Co., Montreal 
Offices in all Principal Cities 





coLors— Available in gold iridescent or natural alu- 
minum. 





FREE SHOWING—TRAINING MOVIE! 
“ALUMINUM FINISHING” 


New full-color film visually demonstrates every aspect 
of aluminum finishing from laboratory theory to authen- 
tic production-line techniques filmed on-the-spot dur- 
ing mass production. If your plant or technical group is 
interested, write today for full details without cost or 
obligation. 











WRITE FOR TECHNICAL DATA... FREE! 4 pages full of tech- 
nical information on Turcoat 4178, the quick-fixing 
aluminum conversion coating. Write for your free 
copy, without obligation... today! 


MAIL COUPON TODAY! 


TURCO PRODUCTS, INC. 
6135 So. Central Ave., Los Angeles 1, Calif. 


C] Please send free technical information on Turcoat 4178 

[] Please send details on the training film “Aluminum 
Finishing.’ 

(] Please have salesman call 


ee ee ee 


NAME _..._.__ ———— 





Tit._.e€ 








FIRM _..___ — 





ADDRESS __ 


For more information, turn to Reader Service card, circle No. 545 




















A few typical applications of Taylor Vulcanized Fibre 








Welders’ Helmets Golf Club Face Inserts Carrying Cases 











Abrasive Discs 














Switch Parts Sliding Door Guides 








Vulcanized Fibre 
Is Versatile 


The applications of Taylor Vulcanized Fibre are many in 
number. This is because of its many unusual characteristics. 
It is a hard, dense material with excellent physical, mechanical 
and electrical properties. It is tough and resilient; has high 
resistance to impact, abrasion, wear, organic solvents, oils 
and gasoline; it can be machined, stamped, punched and 
formed; it is attractive in appearance, light in weight. 


Taylor Vulcanized Fibre is available in a number of different 
grades, in sheets, rolls and turned rods. Undoubtedly you have 
an application where the unique properties of vulcanized fibre 
can be put to work in your product. A Taylor application 
engineer will be glad to discuss requirements with you and 
recommend the best grade to fit them. Get the benefit of his 
advice by contacting TAYLOR FIBRE Co., Norristown 41, Pa. 





aylor 


LAMINATED PLASTICS VULCANIZED FIBRE 


For more information, turn to Reader Service card, circle No. 497 
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Shuttles and Bobbin Heads 








SIGN ENGINEERING, Aug ’57, p 
186). Recently, a group of three 
research engineers at Lockheed 
Aircraft Corp. developed a modi- 
fied cadmium cyanide plating bath 
that shows promise of overcoming 
hydrogen embrittlement in heat 
treated SAE 4340 steel parts. 

The three engineers, Dr. W. F. 
Hamilton and M. Levine, of Lock- 
heed’s Metallurgical—Chemical Re- 
search Dept., and R. C. Mauer, of 
the company’s Electrical Research 
Dept., discussed the results of 
their work at the SAE National 
Aeronautic Meeting held recently 
in Los Angeles. 


Modified bath 

Although exact composition of 
the modified cyanide bath was not 
revealed, the authors mention that 
nitrate ions are added to the bath 
to suppress hydrogen formation. 
A trace of an organic agent is 
also added to maintain the desired 
covering properties of the bath. 
The authors say, “Tests over the 
past year in a 200-gal pilot plant 
tank show that the modified bath 
is no more difficult to maintain 
in production line use than a 
standard cadmium cyanide bath. 
Bend, reduction of area and notch 
tensile tests indicate that heat 
treated SAE 4340 steel parts can 
be plated in the modified bath 
without apparent embrittlement.” 

Before developing the modified 
cyanide bath the engineers inves- 
tigated two other types of baths 
in the laboratory, a cadmium fluo- 
borate and an organic cadmium 
bath. They found that parts plated 
in the fluoborate bath were usu- 
ally brittle after baking and that 
parts plated in the organic bath 
were not properly plated because 
of the bath’s limited throwing 
power. The organic bath was 
cadmium iodide in dimethy] cyana- 
mide. 
Plating conditions 

The authors say that a check 
of general plating conditions in 
several Los Angeles electroplating 
shops led to their development 
of the modified bath. What they 
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the growth 
of a giant... 


. . . Enjay Butyl rubber, a man-made giant molecule. 
Invented in 1937, first produced in 1943, Butyl went 
immediately to war, replacing natural rubber for the 


narelalehioleaitia-Melmlilit-) anit) ol =e 


Since the war, Butyl has been applied to many other 
exciting uses. Its wide variety of outstanding physical, 
chemical and dielectric properties give it a versatility 
unmatched by any other rubber, natural or synthetic. 
Today Butyl makes possible better quality automotive, 
rl C-eoifatae] Palate (tl sielo] MeolileMeloliil-Tiiloll elgele (tla te 

el ameMaleyt-Tamelae|Velilolia- Muslim Mme ilelscele)(- 

young giant, contact the Enjay Company. A complete 


brochure is yours for the asking. 
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BUTYL 


Pioneer in Petrochemicals Ensay) ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. 


Akron Boston + Charlotte « Chicago « Detroit + Los Angeles « New Orleans « Tulsa 


For more information, turn to Reader Service card, circle No. 593 
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The 72-inch dia. ee ge atmosphere furnace being 
lowered over a loaded furnace bell. Detroit plant. 
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Brazed stainless steel and titanium alloy parts are 
strong, undistorted, and bright and free of oxides. 


Reader Service card, circle No. 445 


If you are planning the 
manufacture of stainless alloy 
assemblies, you should check 
our facilities and skills for 


BRAZING and 
PROCESSING 


Stainless Steel & Titanium 


You’ll find our up-to-the minute facilities 
and years of experience can help you in 
your stainless steel brazing and heat treat- 
ing. All three of our plants are equipped 
with pure dry hydrogen atmosphere fur- 
naces, and are manned by skilled engi- 
neers. They are also pioneers in the use 
of Nicrobraz, the stainless brazing alloys 
that have the strength and corrosion re- 
sistance of stainless steel at 2000° F. 


Vacuum-type furnaces are used in the 
Detroit plant for silver brazing complex 
titanium alloy assemblies. Our fluxless 
process provides high joint shear strength 
with no distortion, oxidation, or loss of 
ductility. Heat treating and degassing of 
titanium alloy parts is also done. Con- 
tact us for more information. 


STAINLESS PROCESSING DIVISION 


WALL COLMONOY CORPORATION 
19345 John R Street * Detroit 3, Michigan 


PENNSYLVANIA: Bristol Pike, Morrisville, Pa., 
CALIFORNIA: 1565 Bluff Road, Montebello, Cal. 


















of answers to MISSILE 


On the job in many missile projects, EUTECTIC’s 
Technical Representatives work side-by-side with 
engineers solving highly complex metal joining 
problems. From these cooperative ventures, 
original “EUTECTIC’ Research has developed 
new alloys specifically for design and prototype 
work in missiles, including electronics and 
instrumentation. 


These very low melting alloys combine high 

strength with higher re-melt temperatures — 

ideal for precision work on adjacent joints of 

dissimilar metals and dissimilar gages. New 
Also available FREE... 


180 PAGE WELDING DATA BOOK 
of Low Heat Input techniques and alloys. 





Plant. Research Laboratory and World Headquarters 


EUTECTIC WELDING ALLOYS CORPORATION 
40-40 172nd Street, Flushing 58, New York 


A 





metal-joining problems! 


temperature-indicating EUTECTOR FLUXES for the 
“missile metals” are work, time and money- 
saving companions to new “EUTECTIC’ alloys. 


The new “EUTECTIC’ Missile Fact File is an 
indexed reference of invaluable case histories 
that would take an engineering staff years to 
acquire. It includes methods of low heat input 
to avoid distortion and weakening. 
Maintenance of critical tools and equipment. 
Send coupon for your FREE copy of this MISSILE 
FACT FILE today! 


Eutectic Welding Alloys Corporation MD 

40-40 172nd Street, Flushing 58, N.Y. 

Please send me a free copy of 

{_) Missile Fact File ~ | 180 Pg. Welding Data Book 
(Please check one or both) 
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found is summarized below: 

1. None of the platers 
to regulate plating by 
density. In most cases an ammeter 
is part of the circuit but is used 
only as a guide to avoid over. 
loading of the power source. 

2. There is considerable vari- 
ation in plating voltage among the 
different platers; this appears to 
be a function of bath composition, 

3. No rigid time schedule js 
followed by any platers. The 
length of plating time is usually 
controlled by the amount of time 
necessary to get the next batch 
of parts ready for plating. 

4. No immediate correlation be- 
tween plating conditions in the 
various electroplating shops and 
embrittlement is apparent. 
Current densities 

Since no correlation between 
general plating conditions and 
embrittlement was established, the 
investigators performed tests on 
two representative plating solu- 
tions to determine if current den- 
sity causes hydrogen embrittle- 
ment. They found that plating at 
rather low current densities to a 
given thickness results in slightly 
more initial embrittlement than 
plating at higher densities. This 
difference is apparently due to the 
increased time required to deposit 
the same amount of cadmium at 
lower current densities than at 
higher ranges. Generally, if low 
or medium current densities are 
used, a higher density, lower por- 
osity, cadmium plate results and 
relief from hydrogen embrittle- 
ment by baking is less effective. 

As a result of their tests on 
current densities, the investiga- 
tors recommend that all high 
strength SAE 4340 steel parts 
(ultimate tensile strength above 
260,000 psi) be plated at a current 
density above 60 asf. 

In order to check samples plated 
in various electroplating shops and 
in Lockheed’s laboratory the in 
vestigators devised a_ relatively 


seem 
current 








How to slash 
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Mechanize your weldment handling with 
P.«H Welding Positioners 


P&H Welding Positioners can often cut labor 
costs in half by providing faster, safer, mech- 
anized weldment handling. With these modern 
machines, operators merely press a button to 
quickly spot the work so that all welds are 
made downhand — in the natural position. 
Downhand welding pools more evenly, per- 
mits the use of larger, “hotter” rods — fre- 
quently cuts the number of passes from 3 to 1. 
As a result, you get more arc-time plus bet- 
ter welds. Your weldors turn out more work 
each day and like it — they don’t have to work 
in cramped, awkward positions that reduce 


efficiency. You eliminate waiting for cranes, 
and the use of extra helpers for repeated re- 
positioning. 

These money-saving machines are available 
from P&H with full 360° table rotation, 135° 
tilt, and power elevation even under capacity 
loads. (500 to 100,000 pound capacities.) Write 
today for “What You Should: Know About 
Welding Positioners.” Address Dept. 305G, 
Harnischfeger Corp., Milwaukee 46, Wisconsin. 


HARNISCHFEGER 


WELDERS e ELECTRODES e POSITIONERS 


For more information, turn to Reader Service card, circle No. 400 
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ADD 
EVE APPEAL 


Get 
More Soles? 











Eye appeal can be your big “plus 
factor” in today’s competitive mar- 
ket...and Mirro-Brite “Mylar” is 
the perfect answer. Versatile... 
amazing tensile strength! In a wide 
variety of sizes, color finishes, pat- 
terns and special effects. Available 
with or without pressure-sensitive, 
self-adhering backing. Write for il- 
lustrated sampler and price lists. 


**“Mylar’’ is DuPont’s registered trade mark 
for its brand of polyester film. 


COATING 


Pom GS) See > me 





DEPT. MDE-4, 101 W. FOREST AVE., ENGLEWOOD, N.J. 


also Mirro-Brite Acetate, Polystyrene, 
Butyrate and Ethylcellulose 
SEE US AT THE DESIGN ENGINEERING 
SHOW, BOOTH #671 


For more information, circle No. 512 
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simple “constant rate” bend test. 
The test apparatus consists essen- 
tially of a motor driven turntable, 
a centrally located mandrel and a 
specimen holder. Preliminary tests 
indicate that the bend test is quite 
sensitive in detecting decreases 
in ductility if certain precautions 
are observed. The specimens used 
in the work are round bars, %% in. 
in dia and 5 in. long, made from 
SAE 4340 steel and heat treated 
in a neutral salt bath. 


Steel Pipe, Tubing 
Resist Corrosive Fluids 


Three steel companies have re- 
cently introduced corrosion re- 
sistant steel pipe and tubing for 
the oil, chemical, paper, aircraft 
and atomic energy industries. 

1. Plastics-lined pipe 

Jal-Jacket is the name given to 
Jones & Laughlin Steel Corp.’s 
new type of corrosion resistant 
steel pipe. It consists of a rigid 
polyvinyl chloride (PVC) tube 
which is jacketed with an electric 
resistance welded steel pipe. 

J&L says the pipe can be used 
in oil fields to carry highly corro- 
sive salt water and sour crudes. 
The steel-jacketed PVC pipe, which 
is manufactured at J&L’s Electric- 
weld Tube Div., Oil City, Pa., will 
be available in 20-ft mill lengths 
in 2, 3 and 4-in. nominal o.d.’s. 
2. Stainless steel tubing 

Seamless stainless steel tubing, 
called Lustraloy, is now available 
from Summerill Stainless Tube 
Div., Columbia Steel and Shafting 
Co., Carnegie, Pa. The tubing, 
available in sizes from % to 114- 
in. 0.d. and 0.020 to 0.109-in. wall 
thickness, is made by a series of 
closely controlled operations in- 
cluding cold reducing, bright an- 
nealing and lubricated drawing. 
These operations are said to give 
the tubing a mirror-like interior. 
The tubing should be of interest 
to fabricators of heat exchangers, 
condensers, chemical apparatus, 








Large parts, too, can 
be mass-produced of 
strong, lightweight 


fe} Me] je) 
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No longer must you use the same | 
old metals for your larger pieces. 
Now you can modernize your prod- 
ucts and spruce up designs with tough, Carb 
economical MOLDED FIBER GLASS. 


Molded Fiber Glass Body Company 
can custom-mold your big products of 
strong, lightweight, rust-proof, impact- 40% 
resistant MOLDED FIBER GLASS, us- 


ing matched metal dies... panies 


with savings of 50% in 
tooling time 
and 80% in tooling costs! 


And... MOLDED FIBER GLASS 
parts can be molded into shapes im- 
possible to make with metals... 
complex, one-piece, deep-draw parts 

. » pigmented in any color, or painted. 

Molded Fiber Glass Body Company 
has been successfully mass-producing : 
large parts for the transportation in- 
dustry for over five years ... gaining 
experience and production know-how 
unexcelled anywhere. 


What about switching to MOLDED 


FIBER GLASS for your large prod- 
ucts? Write today for free literature 
and cost estimates. 


Nick 





Moided 
Fiber 
Glass 
Body Company 

4621 Benefit Avenue, Ashtabula, Ohio 


———, 


GREATEST Name 
OLDED 











For more information, circle No. 575 
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Titanium and 


Zirconium 


Alloys 


produced by TAM in a practical range of compositions... 


High Carbon FCT 


Effective deoxidizer and cleanser for medium and high 


carbon steels. 
Medium Carbon FCT 


Deoxidizer and cleanser with less increase in carbon 


content of the steel. 
Carbortam* 
FCT Alloy containing boron for hardenability. Also 
used as deoxidizer for steel castings. 
40% & 25% Low Carbon Ferro Titanium 
For Alloy steel with a residual titanium content. 
Foundry Ferro Titanium 
Deoxidizer, grain refiner and graphitizer for steel. Used 
as carbide stabilizer in austentic stainless steel. as 
source of residual titanium content in other alloy steels. 
Also a constituent of weld rod coatings. 
Maganese Titanium 


Deoxidizer in high grade steel or non-ferrous alloys. 
Nickel Titaniurm 


Source of titanium for addition in nickel base alloys. 


Silico Titanium 
Titanium source in cast iron and cast steel. 
Ferro Aluminum Zirconium Alloy 
Zirconium source in special alloys. 
Titanium Carbide 
Component in sintered cutting tools, jet engine parts, 
refractory material, abrasives. 
Zirconium Cyanonitride 
Zirconium for Zirconium Tetrachloride and for process 
Metallurgical applications. 
Zirconium Aluminum 
Grain refinement in magnet alloys and as a source of 
Zirconium. 
Magnesium Zirconium Master Alloy 
_ Efficient alloying of zirconium with magnesium. Avail- 
able in 25% and 50% zirconium content. 


Zirconites* 


Sand and Flour— Mold Wash — Paste Wash — Utility 


Mix for foundry molds, cores, facings and linings. 


To insure prompt service . . . please address inquiries to our N.Y.C. address 


TAM 
PRODUCTS 






TITANIUM ALLOY MFG. DIVISION 


NATIONAL LEAD COMPANY 


Laboratory and Plant: Niagara Falls, N.Y. 


Executive Sales Office : 111 Broadway, N.Y.C. 


*Reg, T. M. 


For more information, turn to Reader Service card, circle No. 437 
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‘Continue to use WMorganite!” 


TYPICAL TEST REPORT SHOWS MORGANITE 


OUTLASTS OTHER MOLD MATERIALS 7 TO 1! 
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anite ordered for sage ae 0 - 
Lore Signed ( " r Cut-away view shows J&L’s plas- 
¢ Test Engine? tics lined steel pipe. 























, | 
Bearings | 
: Pump Vanes 
ie Valves | 
: Fe, Slides 
CAM THRUST Ss 
BEARING "nETOR aula Seal Noses 
Rod Packings || Interior finish of Columbia Steel 
Co.’s stainless steel tubing (left) as 
is Piston Rings compared to ordinary rod drawn 
e tubing (right). 
Electro- 
. aper ills, aircraft hydraulic 
Mechanical tates Mone ptr 
be. lines, and atomic energy equip- 
JET ENGINE ee MORGANITE ¥ 
PUMP VANE | ‘CURRENT COLLECTOR Contacts ment. 
3. Stainless clad pipe 


Lukens Steel Co., Coatesville, 


Specihy SELF-LUBRICATING Pa., is marketing a new stainless 


steel clad, carbon steel pipe for 
NORGANI ¥ al handling corrosive fluids such as 
nitric acid. The inside surface of 


the pipe is a layer of solid stain- 





Production engineers and product designers! Call or write ty 
Morganite offers many important advantages for complete hong steel, and * permanent 
.».is self-lubricating, non-contaminating, information — bonded to a heavier outer layer 
corrosion resistant, non-warping, and non- no obligation. of carbon steel. The pipe is avail- 
gumming. Get all the facts on cost-saving, able in sizes as small as 4 in. In 
high-performance Morganite components now. dia. 











INCORPOR 3324 48th Avenue Ferrous Metals 


Long Island City 1, N. Y. 
A new electrical resistance alloy 

Manufacturers of Fine Carbon Graphite Products including Mechanical Carbons, Motor 4 b devel d by Hoskins 

and Generator Brushes, Carbon Piles, Current Collectors and Electrical Contacts. as been developed Dy é. 


Distributors of 99.7% Pure Ai,0; Tubes and Crucibles Mfg. Co., Detroit 8. The material 


wate 


-++FOR OVER HALF 
A CENTURY Other News... 
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you'll get better market acceptance by using 


7 hose of TEFLON’ TFE-fluorocarbon resin 


for 

: r In designing for durability, it’s best to specify hoses made with TEFLON* 
“a TFE-fluorocarbon resin. Wherever lines carrying corrosives are subject 
sity to vibration, impulsing or flexing, hose of TFE resin gives superior 
ver performance. Few chemicals known to man have any effect on the resins. 
ail- Even the non-flammable hydraulic fluids have no effect. The hose can 
in operate continuously at 500°F., and can be built to withstand 3,000 psi. 


It handles live steam without failure and repels adhesion of sticky or 
viscous substances. 





The extra safety and reliability of hose made with Du Pont TFE resin 
may well mean better market acceptance of your product. See your 
hose dealer or write to: E. I. du Pont de Nemours & Co. (Inc.), Poly- 
chemicals Department, Room 234 Du Pont Bldg., Wilmington 98, Del. 


Hoy In Canada: Du Pont Company of Canada (1956) Limited, P. O. Box 660, Montreal, Quebec. 
; REG. U.S. PAT. OFF. pan) < 

c § . . . 

KIM BETTER THINGS FOR BETTER LIVING *TerLon is Du Pont’s registered trademark for its fluorocarbon resins, including the 

rial, «+» THROUGH CHEMISTRY TFE (tetrafluoroethylene) resins discussed herein. 
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SPECIFIC REQUIREMENTS 
IN STEEL CASTINGS? 











VW TENSILE STRENGTH 
V/ ABRASION RESISTANCE 


—/ CORROSION RESISTANCE 
V SUBSEQUENT HEAT TREAT 


Rely on UNITCASTINGS! 


Manufacturers have learned to 
rely on Unitcast’s Specification 
Steel Castings. They know Unit- 
cast’s modern production facili- 
ties and engineering “‘know-how”’ 
assure the finest steel castings of 
consistent uniformity! 





a 





Unitcast produces a complete 
range of cast steels, from plain 
carbon grades through the low 
alloy ranges—with subsequent 
heat treat service. Listed below 
are six’ basic steels produced by 
Unitcast. Variations or special 
steels on request. 








PHYSICAL PROPERTIES 








[Grade B Soft] 


TYPE OF —_ Hse Elongation | Reduction Brinell GENERAL CHARACTERISTICS 
CASTING cas me In 2” of Area | Hardness 

p.s.1 p.S.1 
LOW 


CARBON 60,000 | 30,000 25% 40% 120-140 


Comparable to SAE 1020. Ideal for carburizing purposes. Weldability 
excellent. High ductility 





MEDIUM 
CARBON 70,000 | 38,000 24% 36% | 140-170 
[Grade B {[Min.} | [Min.] | [Min.] 
Medium] 


Comparable to SAE 1025. Good machinability. Above average physical 
properties. Weldability excellent. Good ductility 








Medium High] 


MEDIUM 
HIGH 
CARBON 80,000 | 43,000 18% 30% 170-190 
[Grade B 


Comparable to ASTM-A-148-46T 80—40. Slightly higher carbon than 
“Medium” grade with higher tensile properties. Decreased ductility. Water 
quench will increase hardness. Pre-heating and post-heating recommended 
for welding 






























































HIGH Comparable to SAE 1045. Attained higher tensile properties result in 
CARBON 85,000 53,000 17% 25% 179-217 | slightly less ductility. Suitable for high surface hardness. Welding difficult 
[Grade B High] unless pre-heated and post-heated 
ALLOY STEEL CASTINGS 
PHYSICAL HEAT TREATMENT 
PROPERTIES* Normalized Oil Quenched GENERAL CHARACTERISTICS 
T-LOY 34 Drawn 1200°F Drawn 900°F Drawn 
You Poaetl ne papas a oe Comparable to SAE or AISI 8632 Oil quench produces excellent tensile 
Elongation in 2” 2077 17.0%7 10.0% strength properties ranging to 150,000 p.s.i., coupled with high ductility, wear 
Reduction of Area 4007 35 Qo" 25 0% resistance and immunity to temperature changes. Specific areas may be flame 
Brinnell Hardness 187-217 | 217-246 | 305-342 | °F induction hardened 
T-LOY 42 
Tensile Strength p.s.i. 100,000 120,000 175,000 | Superior to SAE or AIS! 8640. Recommended when high strength and hardness 
Yield Point p.s.i. 75,000 100,000 145,000 | are desired in the normalized and drawn condition. Deeper hardening obtained 
Elongation in 2”’ 12% 12% 10% by oil quench and draw with tensile up to 175,000 p.s.1 High degree of hard- 
Reduction of Area 25% 28% 25% ness will be attained with spot or flame and air cooling. Water quench not 
Brinell Hardness 217-246 250-280 350-380 | recommended 








* Physical properties based on a .505”’ test bar turned from a standard 14%4”’ cast test coupon 


NOTE: Certified copies of complete test records—plus special test reports 
on each heat of steel—are provided to Unitcast customers on request. 


Let Unitcast’s engineers help you select the right castings for your 
requirements. Write or call today for detailed specification sheets. 
No obligation, of course! 


Unitcast 


UNITCAST CORPORATION * Toledo 9, Ohio 





SPECIFICATION 
STEEL 
CASTINGS 
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known as Alloy 835, is an iron- 
chromium-aluminum alloy for use 
in moderately high temperature, 
electrical resistance heating appli- 
cations, such as cigar lighters, oj] 
burner igniter coils, and electric 
furnaces and kilns. 


>A series of zinc coated stee| 
sheets has been added to the prod- 
uct line of Jones and Laughlin 
Steel Corp. The products are: 1) 
electrolytic zinc coated sheets; 2) 
electrolytic zinc coated _ sheets, 
chemically treated; 3) cold rolled 
sheets, electrolytic zinc flash 
coated, chemically treated; and 4) 
hot dipped galvanized sheets, 
chemically treated. 


Nonferrous Metals 

>An aluminum-tin-copper alloy 
has been developed for bearings. 
Both the tin and aluminum phases 
are continuous; should metal-to- 
metal contact occur between a 
shaft and a bearing made of this 
alloy a supply of tin is available 
at the surface to provide a thin, 
soft layer over the aluminum and 
thus inhibit surface breakdown. 
More information may be ob- 
tained from Tin Research Insti- 
tute, Columbus, Ohio. 


Nonmetallics 

» A polyethylene resin specifically 
designed for molded plastics 
housewares such as dishpans, 
wastebaskets, trash cans and 
other large pieces, has been intro- 
duced by the Polychemicals Dept., 
E. I. du Pont de Nemours & Co. 
The low density resin, designated 
Alathon 18, sells for 3214¢ per |b 
in truckload quantities. 


>A composite bearing material, 
composition of which has not been 
revealed, has been developed by 
Crane Packing Co., Morton Grove, 
Ill., for both sliding and rotating 
dry bearing service at tempera- 
tures up to 500 F. The material, 
known as Chemoloy, is said t0 
withstand speeds up to 1000 fpm 
and loads up to 100 psi. It has 4 
coefficient of friction against 
polished steel of 0.04. 
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NEW WAY TO UPGRADE YOUR PRODUCTS: VINYL COATINGS 





This lustrous vinyl-coated * er 
rack resists the scalding NR /  ¥ /VVY Viv} 
water and detergents of , 
automatic dishwashing, - DY KE FY 
prevents clattering and : 
chipping of delicate china. 









For bassinets, metal 
For soft, colorful seating... play pens, children’s 
for table tops... furniture... 
















































8, 

d For leather-like 

; stair-well filler, 

h protective 

L) screening... 

8, 

Oy 

z3. 

28 
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For premium slip-proof 

ble ‘ garment hangers and sox 

in, stretchers that won't 
nd rust or tear... 
vn. 
ob- 
sti- 
ally " 
tics + 
vm Colorful, leathery coatings | 
and > 
ro for wire and expanded steel | 

| 
pt., 
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| STRAITS 
TIN 
REPORT Re. 


New developments in 
the production, mar- 
keting and uses of tin 





A new engine bearing alloy of tin 
(about 20%) and aluminum was re- 
cently perfected after more than 3 
years of testing. Of meshed tin-alumi- 
num, in which the tin forms a lace- 
work within the aluminum, the alloy 
gives a better balance between high 
fatigue resistance and low rate of wear 
than any other standard bearing known. 
It is also cheaper to manufacture than 
ordinary copper-lead plated types. 


* * * 


In his address to the Legislative Council 
in December, His Majesty the Yang 
di-Pertuan Agong again stated that the 
policy of his government will be to 
assist the tin and rubber industries, 
upon which the economy of the Fed- 
eration of Malaya largely depends. 
“My government realizes it cannot 
maintain or increase the prosperity of 
the country unless it renders every 
assistance possible to both these in- 
dustries,” he said. 


A new alloy of tin (13%), alumi- 

num and titanium shows very 
good high-temperature character- 
istics. It is now being used in 
Europe for turbine parts in air- 
craft engines. 


caters Sc: ao 
ISS) | Ss, 


All modern dredges used in Malayan 
tin mining are now powered by elec- 
tricity. The equipment for a_ single 
dredge may cost close to $170,000. 


Ask us to send you 
TIN NEWS, a monthly 
letter. It will keep you 
posted on tin supply, 
prices, new uses and 
applications. 





The Malayan Tin Bureau 


Dept. 24D, 1028 Connecticut Ave., Washington 6, D.C. 
For more information, circle No. 418 











AT WORK 


Ceramic Housing for Sealed Coil 


As a result of a military need 
for a highly reliable computer, 
Speer Carbon Co. was faced with 
the problem of designing a series 
of special hermetically sealed coils 
which had to satisfy exceptionally 
severe test requirements. The 
method by which Speer solved the 
materials problems involved is a 
good illustration of an effective 
approach to materials selection. 


Requirements 

Specific requirements insisted 
upon by the military included: 1) 
long life and reliability; 2) pre- 
cision control of electrical param- 
eters; 3) provisions for auto- 
matic assembly into printed wir- 
ing boards; 4) use of noncorrosive 
materials; 5) elemination of all 
bare wires; 6) complete moisture 
resistance; and 7) nonflammabil- 
ity. 
Materials tested 

Metal case—tThe first unit de- 
veloped was a cadmium-plated 
brass case with glass end seals; 
coil lead wires were soldered to 
eyelets in the glass ends. These 
units proved ineffective in opera- 


tion because the proximity of the 
coil to the metal case resulted in 
poor frequency response. 
Neoprene case—To eliminate 
the problem of low frequency re- 
sponse, attempts were made to 
develop a nonmetallic case that 
could be hermetically sealed. The 
best of this type was a cylindrical 
housing with disc ends, all of 
neoprene rubber, with phenolic 
tubes used as dimension stabil- 
izers. Small eyelets for lead wires 
were assembled into the end plates 
for the hermetic seal. Although 
this unit was fairly successful in 
actual operation, the neoprene was 
found to be permeable to water; 
under severe humidity tests, elec- 








Cross-section showing 1) steatit: 
housing, 2) silvered area around end 
plate holes, 3) epoxy seal and 4) 
soldered hermetic seal. 





. 


Exploded view of ceramic-cased coil showing (left to right) end plate, coil, 


las ae 


ceramic housing and end plate. Assembled unit is shown at right. 
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7 Now Olin Aluminum offers you the advantages of | 
¥ a large scale, integrated producer ...a dependable | 
i. source for your growing need for fine aluminum. | 
i . ° ° 1 
Call your nearest Olin Aluminum office for sales | 
" and engineering service. Or write: Aluminum | 
; Division, Olin Mathieson Chemical Corporation, 
2 400 Park Avenue, New York 22, N. Y. 
- Atlanta... TRinity 2-5824 Kansas City -.. Plaza 3-2055 
4) 5 Baltimore ...._ VAlley 3-1426 Los Angeles .. DUnkirk 5-3231 
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HOW RIVERSIDE-ALLOY HELPS YOU 
PICK THE RIGHT STAINLESS 





VAST VARIETY — Knowing your 
problem, Riverside-Alloy cansupply 
a stainless steel particularly suited 
to your needs ...in wire, rod, or 
strip form. Or, lacking a stock steel, 
Riverside-Alloy will work with your 
engineers to develop new varieties. 


SPECIAL STEELS— Riverside-Alloy 
can supply special stainless steels, 
too—fully soft or spring temper... 
magnetic or non-magnetic... for 
springs or staples, woven baskets 
or egg beaters, in just the size and 
finish you need. 


FREE CONSULTATION — Let a 
Riverside-Alloy representative dis- 
cuss your problems with you. Since 












‘or 





1919, these steel specialists have 
been available for consultation and 
advice, without obligation. For the 
name of your nearest Riverside- 
Alloy representative, write: 

Alloy Metal Wire Works, 
Riverside-Alloy Metal Division, 

H. K. Porter Company, Inc., 
Riverside, N.J. 


FOR FREE CATALOG, 
‘*‘Design Handbook 
of Stainless Steel’, 
write on your 
letterhead to the 
address above. 


H.K. PORTER COMPANY, INC. 


RIVERSIDE-ALLOY METAL DIVISION 
For more information, turn to Reader Service card, circle No. 534 
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trolysis developed and_ internal 
connections were destroyed. In 
addition, these materials ere 
found to be fiammable_ under 
severe conditions. 

Cast resins—Several cast resin 
materials were considered but not 
actually tested because it was felt 
that they would be too difficult to 
make nonflammable and _ because 
such things as the effect of active 
hardeners on them were not 
known. 

Ceramics — After having ex- 
hausted many other possibilities, 
Speer decided that a ceramic ma- 
terial might do the trick. Steatite 
was selected because: 1) it is non- 
hygroscopic; 2) it is nonflamma- 
ble; 3) its dimensions can be 
closely controlled; 4) it has excel- 
lent dielectric characteristics; 5) 
it is inexpensive and nonstrategic; 
6) it is non-nutrient to fungus; 
and 7) silvering techniques and 
soldering requirements were well 
known to the company. 

However, one further problem 
remained: previous experience 








Inexpensive privacy—An easy and 
inexpensive way to add privacy to 4 
woven wire fence is shown in the 
photo above. The simple technique 
involves nothing more than inserting 
strips of composition board through 
the fence openings. The 1 x %-il 
strips, manufactured by Masonite 
Corp., are held in place by friction. 
They do not have to be painted. 
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streamliner 





program... 


2-day 
Formica 





Now you can count on 2-day shipment of standard grades of 
laminated plastics from the new Formica Streamliner stocks. 
You'll get faster shipment of all standard grades thanks to 
new inventories of “‘treated,”’ or semi-processed materials 
which have now been set up. 

Twenty-five “special purpose” grades—now offered for 
the first time—offer new design opportunities. 


Application Engineering 
Fabricating 
Research 


Customer Stock Service 


the complete laminated plastics service 


shipments 





of 





Your additional new grade requirements will be met 
through expanded research and development facilities 
now available—including Formica’s new resin research 
laboratories and resin processing plant. Write for free 
copies of the new Streamliner folder and Stock List- 
Price List. Formica Corporation, subsidiary of American 
Cyanamid, 4550 Spring Grove Ave., Cincinnati 32, Ohio. 


Formica Corporation, subsidiary of American Cyanamid 
4550 Spring Grove Ave., Cincinnati 32, Ohio 
| Please send me copies of your new STREAMLINER folder and STOCK LIST. 

Would also like a copy of your Formica-4 booklet. 

Name Title 

Company 

Street. 

City 


For more information, turn to Reader Service card, circle No. 552 
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PRODUCTION MORE THAN TRIPLED... 
PAINT MILEAGE INCREASED /5% with 


PROCESS 












One Ransburg reciprocating disk 
uniformly coats 7 complete sets of 
gasoline pump housings and parts 
per gallon of paint. Former hand 
spray produced only 4 sets per gallon. 


@ Bowser, Inc. Fort Wayne Division is continuously 
on the lookout for improved manufacturing 
methods in the production of their quality line of 
gasoline pumps. 

That's why they modernized their finishing de- 
partment... installed a conveyor...new oven... 
and replaced hand spray with one RANSBURG 
No. 2 PROCESS reciprocating disk unit. 

RESULTS? Paint mileage increased 75% with 
less labor. With hand spray, they painted enough 
pump housings and parts for 4 pumps per gallon 
of paint. Now, with Electrostatic, they're painting 
7 complete pump sets per gallon. 

Where Bowser formerly needed two shifts in 
finishing, one shift now handles even greater pro- 
duction. With hand spray and limited oven facili- 
ties, they used to turn out 15 sets per hour. Now, 
they can paint 55 sets an hour, either prime or 
finish. Color changes are made quickly and easily 
with Ransburg equipment, and because of its 
efficiency in operation, maintenance cost in the 
paint area is cut 50%. 


NO REASON WHY YOU CAN'T DO IT, TOO! 


Whatever your product, if it’s painted, we'd like 
to tell you more about the worthwhile savings and 
advantages which can be yours with RANSBURG 
ELECTROSTATIC PAINTING PROCESSES. Write 
for our No. 2 Process brochure which cites numer- 
ous examples of electrostatic spray painting on a 
wide variety of products. 





inate HLECTRO-COATING CORP. peppy 


Indianapolis 7, Indiana 





For more information, turn to Reader Service card, circle No. 375 
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with this material indicated ‘ha; 
end sealing requires the use of a 
phenolic or other plastic as ay 
end plug. This obviously could 
not be done where true hermetic 
sealing and nonflammability were 
required. It was decided, there- 
fore, that the assembly using the 
steatite housing should be similar 
to the one originally designed: 
i.e., the housing would be an out- 
side shell only, the coil retained 
within it, with lead wires pro- 
truding through the end plates 
and soldered to them. The con- 
plete housing would then be vac- 
uum filled with a microcrystalline 
wax. 
Final design 

The ultimate design was a 
housing in the form of a ceramic 
tube with circular end plates 
fitted into counterbored ends (see 
photo). Each end plate has a 
silvered hole through which lead 
wires of the coil protrude. A spe- 








PVC for drippings—To catch icing 
drippings from cookies as they are 
carried along on trolleys during the 
drying process, Sunshine Biscuit Co. 
uses endless conveyor belts made of 
polyvinyl chloride. This material is 
used because it is nonporous and easy 
to keep clean and sanitary by wiping 
with a moist cloth. The belts, manv- 
factured by B. F. Goodrich Indus 
trial Products Co., are 38 in. wide 
and 40 to 56 ft long. 

































NORTHWEST 


: LEADS THE WAY 
: WITH CHEMICALS 
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pad If you work with aluminum you'll be interested in Northwest’s outstanding line of 

pe- chemicals for use with modern alloys. Northwest’s continuing research and develop- | 
ment program has earned them the reputation of “First with the best’’ in this rapidly | 
developing field. It will pay you to investigate: | 


ALKALUME CLEANERS —A full line of cleaners and etching 





REMEMBER! compounds especially formulated for use on aluminum alloys prior 
‘Your cost per to plating, anodizing, painting or welding. 
finished article 
is the true cost ALKALUME PRE-PLATE— An especially effective zincate bath 
of your cleaner.” for preparing aluminum for plating. 


ANOSTRIP —An easily handled liquid product, excellent for strip- 
ping anodic film from aluminum surfaces and racks without damage. 


ALKALUME DS-— An efficient, economical, 100% active product 
for removal of etching smut at room temperature. 


Northwest products are manufactured on the West Coast by 


ALERT SUPPLY COMPANY, Los Angeles 








NORTHWEST CHEMICAL CO. : 


9310 ROSELAWN DETROIT 4, MICH. | 
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QUALITY BALLPOINT PEN DEPENDS ON 
UNIFORMITY OF 8 GRC “MATED™ PAR 


Die Cast and Molded 
Components Assure Trouble-Free 
Operation of Esterbrook’s New 

Rotating Mechanism 


GRC mass-production 
techniques have again 
provided a new dimen- 
sion to designers faced 
with a difficult situa- 
tion. Esterbrook en- 
gineers, realizing that 
most people pick up 
a pen repeatedly the 
same way, evolved a rotating mechanism 
to avoid wearing the ballpoint unevenly 
and to achieve better ink distribution. 
The intricate mechanism, however, pre- 
sented a production problem. Parts had 
to be uniform, durable, meet close toler- 
ances in order to assure proper mating 
of components and dipendnihe function- 
ing of the assembled pen. 
GRC’s exclusive, patented methods for 
the precise automatic production of tiny 
parts solved the problem, and at lower 
costs. Gries molded five of the parts in 
duPont nylon, die cast two others in zinc 
alloy for strength and greatest economy. 
The eighth was Gries’ nylon counterpart 
for an originally-scheduled screw ma- 
chine part, produced for a fraction of 
the cost and more satisfactorily. These 
eight parts form the foundation of the 
mechanism for this new-type pen. 
Uniformly accurate, clean, well within 
critical tolerances, these GRC die cast 
and molded parts eliminated the neces- 
sity of selective assembly and insure 
trouble-free operation by fitting mating 
parts exactly. Tests of the pen showed 
parts worked like new after the equiva- 
lent of more than a year’s normal use, 
still worked smoothly after the equiva- 
lent of fifty years’ hard use. (See illus- 
tration at left above.) 


This high quality pen is typical of the | 
new designs and cost saving economies 
possible through Gries’ unique single | 


cavity molding techniques and ingeni- 


ous die casting methods. To find out how © 
GRC can help you, write for their bul- 7 


letins on tiny zinc alloy die castings and 
injection molded small plastic parts, or 
send prints for immediate quotations. 
There is no minimum size. Maximums 
are 1%” long, % oz. in zine alloy; 1%4” 
long, .03 oz. in plastic. 


See GRC at the Design 
Engineering Show— Booth 850 


WORLD'S FOREMOST 
PRODUCER OF SMALL 
DIE CASTINGS 


GRIES REPRODUCER CORP. 


153 Beechwood Avenue, New Rochelle, New York 


M [Z = 


NEw Rochelle 3-8600 


For more information, turn to Reader Service card, circle No. 498 
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cial epoxy sealing material was 
developed to cement and plates to 
the tube. However, the epoxy does 
not come into contact with the ej] 
wires or residual fluxes, 
and its effect on coil life is neglig. 
ible. 

As a result of this research, de- 
velopment and testing, a hermetic. 
ally sealed unit was produced that 
not only satisfied all requirements, 
but also was relatively indepen. 
dent of unfamiliar materials with 
undetermined characteristics. 


solder 


Huge Steel Spikes 
Halt Earth Movement 


In an attempt to prevent dan- 
gerous and costly earth slippage, 
engineers have come up with an 
ingenious method involving the 
use of 20-ft long “spikes,” or 
caissons, weighing 22 tons each. 
The spikes are actually huge 
cylinders filled with a_ specially 
designed steel reinforcing cage 
and concrete. The 2-ton reinfore- 
ing cage consists of two rings of 
vertical steel bars, the inside ring 
being staggered to allow a maxi- 
mum number of bars with a 
maximum of clearance (see photo 
No. 1 below). 

A spike is made by lowering 4a 


1. Steel cage is lowered into cylit- 
der prior to pouring of concreié. 
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Be sure to see... SPECIAL FASTENERS — 





featuring 
Moles. 4) (cm -(e) mm?) (0), baa 7 wale), fb 


4 BOOTH 958 








ON DISPLAY at the Design Show 


SPECIAL @ FASTENERS that 
speed assembly, reduce costs, improve 
product design. @ LOCKING BOLTS that 
stay wrench-tight, won't vibrate loose, 
provide leakproof seals for air, gas, and liquids. 


Fasteners by Buffalo Bolt can help increase the 
strength and reputation of YOUR products 
... be sure to see them at BOOTH 958, 


@ Write for new booklet... .‘‘How 
To Specify Fasteners and Save.’? 


BUFFALO BOLT COMPANY 


DIVISION OF BUFFALO-ECLIPSE CORPORATION 
NORTH TONAWANDA, N. Y. 












Making both Fasteners and Friends for 100 years 








For more information, turn to Reader Service card, circle No. 547 
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cylinder into a casting hole, ip. 
serting the steel cage, and pour- 
ing the concrete. After casting 
the spike is cured for a week unti] 
the concrete reaches a minimum 
compressive strength of 2000 psi. 
Then the spike is moved to the 
placement site where it is lowered 
to a position across the slip plane 
at the slide base (see photo 3). 

Each spike is said to possess 4 
shear resistance of more than 
2,000,000 lb. Fifteen such spikes 
have reduced earth slippage from 
114 in. per day to 0.3 in. in one 
location in Los Angeles. Eventu- 
ally all slippage is expected to 
stop. 






es Wee OR Ne eh 


2. After pouring, the reinforced 
concrete spike is allowed to cure for 
a week. 


All photos Bethlehem Pacific Coast Steel Corp. 
3. After curing, the spike is placed 
in hole. 
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one CONSUMPTION OF REFINED LEAD IN 1957 WAS THE LOWEST it has been since 1949, 
itu. according to the American Bureau of Metal Statistics. Total con-= 
Sumption in 1957 amounted to 463,000 tons, or 61,788 tons less than 
that in 1956. A breakdown of the figures shows that the industry's 
largest consumer, battery manufacturers, used only 64,761 tons, or 
approximately 6000 tons less than last year. Cable manufacturers 
used approximately 22,000 tons less in 1957 than in 1956. 


| to 


GEOGRAPHIC PRICE DIFFERENTIALS FOR LAMINATED PLASTICS MAY BE ELIMINATED 
as a result of a recent move by Taylor Fibre Co. The ccmpany says it | 
has removed the 2¢=per-lb premium generally charged for West Coast | 
deliveries. The price equalization, first in the industry, is said 
to apply to sheet, rods and tubes, and to the materials costs of 
fabricated products. 


A BILL TO RAISE THE COPPER 'PERIL POINT' was recently introduced before 
Congress. Provisions of the bill call for a 4¢ per 1b import tax and an 
increase in the peril point from 24¢ to 30¢ per lb. The present import 
tax of approximately 2¢ per lb, effective only when the domestic price 
falls below 24¢ per lb for a calendar month, has not been applied since 
the Korean War. According to Phelps Dodge, foreign copper imports 
represent a "threat to the economy when the price falls below 30¢ per lb." 
The bill is sponsored by 14 Senators and 13 Congressmen. 
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ALUMINUM PRODUCTION WAS 38,000 TONS LOWER IN 1957 than in 1956. Nevertheless, 
it was the third successive year in which primary aluminum production | 
totaled more than 1% billion tons. Prospect for 1958 is that there | 
will be enough aluminum available to satisfy all demands. 


INCREASED PRODUCTION OF ALUMINUM IN 1958 is slated by Reynolds Metals Co. 
as a result of three new potlines scheduled to go into service this 
Summer. Total new rated capacity is estimated at 112,500 tons per 
year. The increase will bring Reynolds' total capacity to 190,000 
tons per year. 








TONNAGE QUANTITIES OF A NEW MAN-MADE 'NATURAL' RUBBER are available from 
Goodyear Tire & Rubber Co. The new material, said to be a "Synthetic 


Corp. 
laced 
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PRICE OF DOUGLAS FIR PLYWOOD IS NOW DOWN to $64 per 1000 ft. 
February it was selling for $66 and in January it was $72. 
have come in spite of the fact that consumption is 10% higher this year 
than it was at this time last year. 
lower than production, which is running at only 84% of capacity. 


rubber which has the molecular structure and performance characteristics 
| of the natural tree-grown product," will be produced at an annual 
rate of 25=-30,000 tons. 


In early 
The decreases 


However, consumption is stili 10% 
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Prices of Materials 


The price tables which have been 
published on the opposite page 
every month for the past year 
will now be published quarterly. 
They will appear next in the 
June issue. 
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Both charts based on American Zinc Institute figures. 
Comparison of zinc production over the last three years. 


Zinc Production High in ’57; 
Consumption Down Slightly 


H@ Domestic production of slab 
zinc during 1957 amounted to 
1,057,000 tons — approximately 
6000 tons lower than the all-time 
high of 1,063,000 tons produced 
during 1956, and 28,000 tons 
higher than the previous high of 
1,029,000 tons produced during 
1955. Consumption of zinc, how- 
ever, was 7% lower in 1957 than 
it was in 1956—936,000 tons as 
compared to 1,009,000 tons. In 
spite of this, John L. Kimberley, 
executive vice president of the 
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American Zinc Institute, says that 
the pattern in 1957 varied only 
slightly from that of previous 
years (see accompanying graph). 

According to Mr. Kimberley, 
the most significant difference 
between 1957 and other years is 
the fact that for the first time 
consumption of zinc for die cast- 
ings exceeded that consumed by 
the galvanizing industry. The 
amount of zinc used for die cast- 
ings actually totaled 371,000 tons, 
or approximately 11,000 tons 
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Leading lab furnace builder 
Penn reports longer life and other 
ges of CRYSTOLON’ heating el 
ements 
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January 15, 


Norton Company 
Massachusetts 


q Worcester 6, 
Attention: Mr. W. H. Davenport 
Refractories Sales Engineering Dept. 


Gentlemen: 
been SO impressed by the 
ts that we 


A At LECO we have 
advantages of CRYSTOLON heating elemen 
have designe w Line of resistance 
/ furnaces around them. 
When these new furnaces were exhibited at recent 
trade shows, they created an overwhelming amount 
7 of interest. Our cus 
particularly im 
years of f: tests revealed that 
al elements have far superior 
elements. 
As you know, to advance is to 
ss to its customers, and we really 
in technological 


De pring progre 
sas feel we are bringing the latest 
aavances to our Norton Hot Rods. 





res. 


Very truly your 
LABORATORY EQUI 


Y. J. Ghent 


H. J. Schmitt 
General Sales Manager 
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SPEED PLUS 











Low-Hydrogen 
iron-Powder 
Electrodes 


Now even “‘difficult” steels can be 
welded right the first time—with PeH 
Iron-Powder Low-Hydrogen Elec- 
trodes. They permit faster welding in 
any position with little or no pre-heat. 


Welds are free from cracks and poros- 
ity — possess superior X-ray quality 
and strength. Ideal for welding heavy 
sections subject to severe shock and 
abuse. Send for Bulletin R-29. Write 
Dept. 303G, Harnischfeger Corpora- 
tion, Milwaukee 46, Wisconsin. 


HARNISCHFEGER 


3 








- @ POSITIONERS 
M " 


For more information, circle No. 383 
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SLAB ZINC CONSUMPTION 








(1000 Tons) * 

End Use # 1955 1956 1957 
Brass Products. ... 146 121 | 112 
Galvanizing. ...... 451 | 439 | 363 
Rolled Zinc....... 52 | 47 | A 
Zinc-Base Alloys. . 431 | 360 | 371 
Zinc Oxide, Others. 40 | | 49 

Total...........J 1120 | 1004 936 








aBased on American Zinc Institute figures. 


more than were used in 1956. The 
amount of zine used in 1957 for 
galvanizing amounted to 363,000 
tons, or about 17% less than that 
used in 1956. 

Other major decreases in zinc 
consumption were registered for 
brass mill products and _ rolled 
zinc. As compared to 1956, zinc 
usage in brass mill products de- 
creased by approximately 10%; 
rolled zinc consumption was down 
13%. 

On the other side of the scale, 
consumption of slab zine for 
French oxide and 
other uses showed an increase of 
from 38,000 tons in 1956 to 49,000 
tons in 1957. 

As for 1958, Mr. Kimberley says 
only that over-all consumption 
should be “ .. . essentially parallel 
to the general level of industrial 
activity.” He also points out that 
the American Zinc Institute is 
“s currently in process of 
arranging for a major expansion 
in research activities” aimed at 
expanding existing markets and 
the discovery of new ones. 


process zinc 


Aluminum in Boats, Cars 
To Be Highest in 1958 


Although over-all use of alumi- 
num was less in 1957 than in 1956, 
and the outlook for 1958 is about 
the same, at least two areas of 
consumption—cars and boats— 
should show increases this year. 

(continued on p 242) 
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THE CRAYONS 
THAT TELL 


TEMPERATURES 





OD" a 


As 


IT’S THIS SIMPLE 


@ Select appropriate 


TEMPILSTIK® for the 
working temperature 
you want. 


® Mark your workpiece 
with it. 

@ The TEMPILSTIK® mark 
melts as soon as its 
temperature rating has 
been reached. 








Accuracy 
within 1% of 
rated melting 


point. 
—“—nwemweaes as ae a ae 


Also available as 
TEMPILAQ® (liq- 
vid form) and 
TEMPIL® PELLETS 


63 different tem- 
perature ratings 
available 





For information and samples, 
send coupon 


Tem pil corporation 


134 West 22nd St., New York 11,N.Y. 
Send information on: 


[] TEMPILSTIK® (] TEMPILAQ® 
(-] TEMPIL® PELLETS 


rc 
| 

| 

| 

| 

| © Send booklet “How Temperatures 
l 

| 

{ 

1 

| 

L 


"Ff 





[] Send sample pellets for 
temperature 


Name 
Address 
City 
State 


—_swes aw aw «aw aw ae as = 
Visit our booth 3207 at the St. Louis Welding Show 
April 15-17, 1958 











| 
| 
| 
| 
| 
are Measured” | 
| 
| 
| 





For more information. circle No. 412 

















The specimen under compression test is laminated timber, 10 ft. in length and 30 in. square 
Failure occurred at 4,840,000 Ib. 


TIMBER FAILURE: AT 4,840,000 LB. 
ina giant B-L-H Universal Testing Machine 


Characteristic of B-L-H ability to design and construct testing equipment 
to meet any requirements is this 5,000,000-lb. testing machine, one of 
the largest in the world. Specimens up to 40 ft. in length can be accom- 
modated, either in tension or compression. With it, designers and 
engineers are no longer restricted to testing small scale models. They 
can determine the actual performance of columns, cables, trusses, 
girders and other structural components of bridges, buildings, etc. 


For the best in testing, see B-L-H first. Name your problem—tension, 
compression, fatigue, creep, impact or torsion—and we can supply 
you with the finest equipment available to solve it. We also offer a 
broad variety of accessory equipment and instrumentation. Write today 
to Dept. 3-D for literature or ask to have a B-L-H man call on you 
and show what we have to offer. 


BALDWIN - LIMA: HAMILTON 


Electronics & Instrumentation Division BLU 
Waltham, Mass. eS 


SR-4® strain gages* Transducerse Testing machines 


a re wre A 


? 
z= 
So 

= 


Copyright 1958, E&I Div., B-L-H Corp. 
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Vou Benefit 


by the two 





(versatility-variety) 


in A-P-C 
Stainless Steel 
Craftication™ 


VERSATILITY in production — 
one piece or millions of them. 


VARIETY in manufacture — 
from a thumbnail sized stainless 
float to 20,000 gallon stainless 
tanks... from aahallevably deep, 
complex draws to complicated 
tubular fabrication — all in 
stainless. From electric manual 
welding to automatic heli-arc 
weldments finished so smoothly 
as to be virtually invisible. 


*Craftication is our term for 
fabrication by skilled craftsmen. 










ur pre 
Whatever ¥° ws 
art or componen! 


j j steel — fi 
b stains sixth sense 
craftication. A a y 
ostcard will bring a 
prompt description 


cilities. 














1958 — BY ALLOY PRODUCTS CORP. 


ALLOY PRODUCTS CORP. 


1070 PERKINS AVE., WAUKESHA, WIS. 








For more information, turn to circle No. 517 
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Aluminum—continued from p 240 


Automobiles 

According to Kaiser Aluminum 
& Chemical Sales, Inc., use of alu- 
minum in 1958 model automobiles 
will be 18% greater than it was 
last year and more than 80% 
greater than it was in 1955. The 
average amount of aluminum used 
in the new models is 44.9 lb as 
compared with 39.6 lb in 1957 
and 24.8 lb in 1955 (see accom- 
panying table). 

Specific areas where aluminum 
usage has increased include grilles, 
brake drums, automatic transmis- 
sions and power assist units. Gen- 
eral Motors’ automobiles reveal 
the largest gain with an average 
increase per car of 30% —from 32 
to 41.6 lb. The most aluminum, 
119 lb, is used in Chrysler Corp.’s 
Imperial line. 

Automotive consumption of alu- 
minum mill products in 1958 is 
expected to show an increase of 
8% in castings and 53% in 
wrought products such as extru- 
sions and sheet. 

Small boats 

According to Aluminum Co. of 
America, outboard craft made of 
colored aluminum “will dominate 
the small boat market in the near 
future.” This prediction was based 
on a recent survey of the small 
boat industry. 

In the survey, Alcoa questioned 
32 of the nation’s aluminum boat 
manufacturers and 32 plastics and 
wood boat manufacturers. The 
study is claimed to have estab- 


WEIGHT OF ALUMINUM PER CAR— 
1957 VS 1958 (Ib) 




















Company 1957 | 1958 Increase, 
+ % 
General Motors Corp...| 32.0 | 41.6 30 
Ford Motor Co......... 35.7 | 39.6 ll 
Chrysler Corp.......... 65.2 | 63.3 -3 
American Motor 
Sales Corp.......... 48.8 | 48.8 0 
Studebaker-Packard 
ee aor 22.6 | 22.6 0 
RS dah hs a lack 39.6 | 44.9 13 
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ROTATIONAL CASTING 


Among the many new Reyno- 


sol processing methods is ro. 
tational casting —formulating 
toys, play balls, squeeze bottles, 
and novelties. Although to the 
plastisol field, rotational cast- 
ing is a rather new development, 
Reynolds extensive experience 
and source-of-supply contacts 
are available upon direct re- 
quest. 




















D A . A a 
COLOR Unlimited 
Competitive 
cost with rubber 
Sp. of. = 1.20 
WEIGHT er 10 tb. per gal. 
Can be formulated 
TOXICITY to be non-toxic 
AGING PROPERTIES Good 
COLD PROPERTIES nor oa 
LIGHT RESISTANCE Good 





TYPE OF SURFACE Dry and glossy 





Very good (as 


TENSILE STRENGTH | nigh os 1800 psi) 























SCUFF RESISTANCE Very good 
ABRASION 

RESISTANCE Very good 
ALKALI RESISTANCE Very good 
ACID RESISTANCE Very good 
OIL RESISTANCE Very good 

As high as 95 

HARDNESS (Shore A) 
FIRE HAZARD None 














Member Vinyl Dispersion Division, SP! 


ANN ARBOR, MICHIGAN 


DIVISION OF STUBNITZ GREENE CORP. 


For more Information, circle No. 562 
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Start OSTUCO TUBING 


Swage and trim 


Upset, first pass 


0 
and end up with a 3A. 1 saving 


Here’s a cost-cutting case history right in the 
Ohio Seamless mill. It proves we take our own 
medicine—and like it. You may, too. 

Formerly, mandrels for rolling Ostuco Tubing 
on our Assel mill were made from two pieces. 
A shaped end, hogged out of solid bar stock, was 
welded to a long tube. Expensive to machine, 
weld and process. 

We decided to forge the mandrels entirely from 
Ostuco: Seamless Steel Tubing. In three steps— 
swage, upset and finish-form—we now produce 


Visit us at Booth 771—Design Engineering Show 
Chicago—April 14-17 





1908 y 1958 
™“ Seamless and Electric Resistance Welded Stee/ Tubing + Fabricating and Forging 


better mandrels . . . ready for use without any 
machining whatsoever, and save 34% over former 
processing methods. 

Chances are good that Ostuco Tubing is the 
right prescription for slashing your production 
costs, too. For expert advice, contact our nearest 
sales office or our plant at Shelby, Ohio—Birthplace 
of the Seamless Steel Tube Industry in America. 


AA-7225 


SALES OFFICES: Birmingham + Charlotte « Chicago (Oak Park) +» Cleveland 

Dayton « Denver « Detroit (Ferndale) * Houston « Los Angeles (Lynwood) 

Moline + New York « North Kansas City + Philadelphia (Wynnewood) « Pittsburgh 

Richmond « Rochester + St. Louis + St. Paul « St. Petersburg + Salt Lake City 
Seattle + Tulsa « Wichita 


CANADA: Railway & Power Engr. Corp., Ltd. 


EXPORT: Copperweld Steel International Company 
225 Broadway 
New York 7, New York 


OHIO SEAMLESS TUBE DIVISION 


of Copperweld Steel Company * SHELBY, OHIO 


For mcre information, turn to Reader Service card, circle No. 589 


APRIL, 1958 « 


Upset, second pass 








[oF FREER ge SPER. URL BT 








AND SUPPLY 









lished that, of the 400,000 o 
board boats made and sold in th. 
U. S. in 1956, 22% were alumi- 
| num, 22% were plastics and 46% 
| were wood. In 1957, 460,000 smal] 
boats were sold, of which 33 
were aluminum. 

According to Alcoa, the number 
of aluminum boats sold in 196] 
will rise to 210,000, or a 63% in- 
crease over 1956. Aluminum’s ex- 
pected gain will be made at the 
expense of wood. 





Use of ‘200’ Stainless 
Continues to Increase 


Production and use of chro- 
mium-manganese-nickel _ stainless 
steel continued to increase dur- 
ing 1957 despite decreases in 
other major groups of stainless, 
according to figures published on 
stainless and heat resisting steel 
production in the annual report 
of the American Iron and Steel 

















‘ Masi 
Institute. 
According to the report, total 
| Th loy Shell Ided ° > > | production of the two new types S 
ese are Duraloy Shell Molded 180° Bends. And inciden- | (201 and 202) amounted to 25.330 
tally, several different alloying combinations of chrome net tons—an increase over 1956 
iron and nickel are represented in these bends. of nearly 6000 tons. Total ingot 
| production of all types of stainless W 
One of the outstanding values in shell molded castings is | and heat pup steels weer’ - 
: e.¢ ° just over a million tons—a de- 
the higher precision or close tolerance casting .. - also crease of 210,000 tons ascompared [Mm pe 
usually less machining and finishing . . . than when pieces to the record high of 1,210,569 , ta 
are cast statically. For quantity production it is usually tons produced during 1956. de 
more economical. By far the greatest single re- pr 
duction in stainless production M 
7 . e ; ies 1S¢ 
We suggest that you investigate shell molding for your por chine spr a the 300 series 
. ° ° nickel-cnromlium ). 
high alloy casting requirements. It has much to offer and In 1956 production of manga- Ne 
we have complete facilities for taking care of your require- nese-nickel stainless amounted to : 
ments. Should other casting methods—static or centrifugal 19,390 tons; in 1955, production | 
be better, we have these facilities, too. was-only 1886 tens. th 
| m 
Y 
ce 4 USE THE ‘SELECTOR'—You will find fr 
OFFICE AND PLANT: Scottdale, Pa properties of most engineering materi- 7 
, : : als, plus names and addresses of | 
ae ta bee gy-argg York 17, N. Y. suppliers, in M/DE’s Materials Selec- M 
: reet, N.W. f i " blished last 
CHICAGO OFFICE: 332 South Michigan Avenue — ee 5 
DETROIT OFFICE: 23906 Woodward Avenue, Pleasont Ridge, Mich, nt 
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BETTER MACHINING STARTS WITH ALCOA SCREW MACHINE STOCK 


Aicoa proved it in Cleveland . . . now will prove it in other cities 











turn out these parts in brass 


and aluminum—simultaneously! 


See this machine 


% 








See screw machine parts produced in aluminum 


at less cost than steel or brass 


When Alcoa and National Acme Company sponsored a 
machining demonstration in Cleveland last September, 
700 design and production engineers and purchasing 
people saw aluminum and brass parts produced simul- 
taneously On a six-spindle automatic screw machine—saw 
documented evidence that screw machine parts can be 
produced cheaper in aluminum than in brass or steel. 
Many expressed frank amazement at the cost compar- 
isons shown. 

Here is eye-opening machining news for all industry. 
Now you can see this demonstration, which Alcoa will 
sponsor in Chicago, Boston, New York*, Detroit, Los 
Angeles and other important centers. 

If your function is design or production of products 
that use screw machine parts, you will find the Alcoa 
machining demonstration an enlightening experience. 
You will see how aluminum offers the ultimate in design 
freedom because it’s so workable, so easy to machine— 
because it gives better finishes including anodized color. 
You will see the new color movie about Alcoa Screw 
Machine Stock, “The Four Amazing Alloys.” 

Send in the coupon for your invitation—and for a 
Design Calculator (slip-stick) for use with Alcoa® Alumi- 
num Screw Machine Stock. 





wet cw 


ALCOA ©. 


SCREW MACHI 


ALU AATM UA 


NE STOCK 





“ALCOA THEATRE” 


Exciting Adventure 


*May 7, 8—Alcoa’s Bridgeport Works 
Atlantic Street, Bridgeport, Connecticut 


-—-———-—-—-—-----------F 


Alternate Monday Evenings 


Aluminum Company of America 
869-D Alcoa Building, Pittsburgh 19, Pennsylvania 


Yes, | want to attend the Alcoa machining demonstra- 


tion nearest my area 





Please send my invitation—and Design Calculator. 


Name__ 


Position 


Company__ 


Address 


City__ 











Zone 


State 








For more information, turn to Reader Service card, circle No. 595 
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Scientific TESTING INSTRUMENT 


MADE BY A FUNCTIONING LABORATORY 











WE MAKE THEM MORE EFFICIENT ...BECAUSE 
: WE USE THEM, TOO! 


Our instrument service is four-fold: 


As the only functioning laboratory manu- 
facturing instruments, we are able to 
harness the talents of the laboratory tech- 
nician and the instrument technician. 
Result: the instruments are conventional 
in operation, simple to calibrate, easy to 
maintain. They are sensitive, stable, and, 
in most cases, applicable to multi-purpose 
testing requirements. And all are, of 
course, pre-tested in practical performance 
problems in our own laboratories before 
they are put on the market. 


we design and manufacture new instru- 
ments for firms, trade associations, scien- 
tific societies, and governmental agencies; 
we modify existing instruments to meet 
special needs; we manufacture instru- 
ments from existing designs; we operate 
new instruments where impartial labora- 
tory reports are essential. 

Be sure to write for our informative 
Instrument Service Bulletins, mailed free 
at regular intervals. 


The Universal Pendulum Impact Tester 
with interchangeable striking heads and 
weights is broadly applicable to tests 
on paper, plastics, textiles, rubber, etc., 
in sheets, foams and solid shapes: 


UNITED STATES TESTING COMPANY, INC. 


» 1600 PARK AVENUE, HOBOKEN, NEW JERSEY 


Established 1880 


' Boston * Brownsville * Dallas * Denver « Los Angeles * Memphis * New York ¢ Philadelphia * Providence * San Angelo 


For more information, turn to Reader Service card, circle No. 544 
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Steel by new process—The photo above shows hot metal trans- 
ported from the blast furnace being charged directly into a basic 
oxygen furnace—one stage of Jones & Laughlin Steel Corp.’s new 
basic oxygen method of producing steel. After the charge is placed, 
a water-cooled lance is lowered to a pre-determined position above 
the surface of the molten metal. A jet of high-purity oxygen from 
the tip of the lance is then directed vertically at the surface of the 
molten bath, initiating the thermo-chemical reactions that refine the 


iron into steel. 


According to Jones & Laughlin, this method not only produces 
higher quality steel (low in nitrogen, phosphorus and sulfur), but it 
does so at much lower cost than other methods. The oxygen steel- 
making process was first used in this country by McLouth Steel Corp. 


several years ago. 





Two Big Shows This Month 


>The 3rd Annual Design Engi- 
neering Conference, sponsored by 
the Machine Design Div. of the 
American Society of Mechanical 
Engineers, will be held Apr 14-17 
at the International Amphitheatre, 
Chicago. The 8rd Design Show 
will be held in conjunction with 
the Conference. (See page 21 for 
complete program, list of exhibi- 
tors and details of registration.) 


>The 14th Annual Meeting of the 


Metal Powder Assn. will be held 
Apr 21-23 at the New Sheraton 





Hotel, Philadelphia. The 1958 
Powder Metallurgy Show will be 
held in conjunction with the meet- 
ing. (See page 165 for complete 
program, list of exhibitors and 
details of registration.) 

Both expositions are expected 
to surpass last year’s successful 
shows. According to MPA, this 
year’s show will be the largest 
ever held, attracting at least one- 
and-a-half times as many exhibi- 
tors as were present last year. 
The Design Show will be at least 
10% larger than it was last year. 


Tool Engineers Set 
for May Convention 


“Tooling For Competition” is 
the theme around which the Amer- 
ican Society of Tool Engineers’ 
26th Annual Convention and Tool 
Show has been planned. The Show 
will be held May 1-8 at the Phila- 
delphia Convention Center. 

Approximately 500 exhibits and 
more than 100 technical papers, 
panels, seminars and symposia 
have been scheduled for the seven 
day exposition. Of special interest 
will be the sessions devoted to 
automation, numerical control, 
powder metallurgy, metal cutting, 
nuclear tooling, European prog- 
ress and guided missile produc- 
tion. 

Typical of the papers scheduled 
for presentation are: “Micro- 
structure as It Affects Machin- 
ability,” “Application of Epoxy- 
Fiber Tools and Dies” and “Basic 
Developments in Carbide Tooling.” 

The Show will be open from 
9 a.m. to 6 p.m. daily, except Sun- 
day. For further information, 
contact Richard Gebers, Public 
Relations Manager, American So- 
ciety of Tool Engineers, 10700 
Puritan Ave., Detroit 38, Mich. 


Du Pont Gets Patent 
on Linear Polyethylene 


A complicated series of legal 
battles may result from a some- 
what belated decision by the U. S. 
Government Patent Office to grant 
E. I. du Pont de Nemours & Co. 
a patent covering linear polyethy- 
lene “as a composition of matter” 
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RUBBER 
MASKING RINGS 










SINGLE 
MASKING 






MULTIPLE 
MASKING 


Photos courtesy Marlin-Rockwell Corp., Jamestown, N. Y. 


Rubber Rings Mask Bearings 
during Plating Process 


Here’s a new way to mask out 
plating on bearing race grooves 
without tedious hand-labor. Re- 
gardless of bearing size, rubber 
rings are fitted precisely into ball 
grooves and inner ring bore so that 
plating can’t sneak under the 
rubber even in torturous electro- 
plating baths. Clean division lines 
always result. Inner ring and outer 
ring are held together so both can 
be plated simultaneously. This 
saves one complete plating cycle. 
And, this fast assembly prepares 
bearings for plating in seconds— 
eliminates costly hand-painting 
with unreliable stop-off lacquer. 
These rubber rings are the result 
of Marlin-Rockwell Corporation 
(Jamestown, New York) consult- 
ing Continental to solve an impor- 
tant masking problem. Creative 
engineering successfully developed 
these extruded and spliced, or 
molded rubber rings which in- 


creased production 2000 %—20 
times faster than hand-painting. 
What’s more, the special rubber 
compound withstands repeated 
baths in blistering acids and caus- 
tics without affecting precise di- 
mensions, elasticity or resilience. 


This rubber ring technique is 
typical of the thinking and ingenu- 
ity behind rubber parts by Conti- 
nental. It also represents the 
economy and better end results 
accomplished by consulting a rub- 
ber specialist during the planning 
stage of a product. If you need help 
like this, call or write Continental 
—rubber specialists since 1903. 


Engineering catalog. 

In addition to custom-made parts, 
Continental offers an extensive line of 
standard grommets, bushings, bump- 
ers, rings and extruded shapes. Hun- 
dreds of these are shown in the No. 
100 Engineering Catalog. Send for a 
copy or refer to it in Sweet’s Catalog 
for Product Designers. 


tutte udivommnt in PU BBE? 
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CONTINENTAL RUBBER WORKS > 


1985 LIBERTY ST 


ongiverad bg CONTINENTAL 


* ERIE 6 + PENNSYLVANIA 
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regardless of how it is made. 

According to Du Pont. the 
patent grant was based on its 
discovery of linear (high density) 
polyethylene more than ten years 
ago as part of the company’s 
fundamental research program. 
This patent is only one of a 
group of ethylene polymerization 
patents applied for during the 
years 1947-1951 and only recently 
granted. According to Robert L 
Hershey, general manager of the 
Polychemicals Dept., linear poly- 
ethylene has been a “clearly spe- 
cified” objective of Du Pont re. 
search since the middle 1930's. 

Du Pont has taken the position, 
therefore, that it is the only com- 
pany entitled to license the manu- 
facture of the new material and 
it has notified other producers 
that it is offering licenses. Among 
the companies now producing high 
density polyethylene are Celanese 
Corp. of America, Phillips Chemi- 
cal Co., Hercules Powder Co. and 
W. R. Grace & Co. Others whose 
plants are in construction or are 
approaching production incluce 
Union Carbide Corp., Koppers Co. 
and Dow Chemical Co. Union 
Carbide has licenses from both 
Phillips and Karl Ziegler. The 
Ziegler process is also licensed to 
Koppers, Hercules, Dow and Du 
Pont itself. Celanese and Grace 
hold Phillips’ licenses. In addi- 
tion, a process developed by Stand- 
ard Oil Co. (Indiana) has been 
licensed to Eastman Kodak Co. 
and Spencer Chemical Co. 


The patent grant has resulted 
in some pretty confusing conjec- 
tures on the part of competing 
producers and the _ consensus 
seems to be, “Right now we don’t 
know just where we stand,” as 
one of the major producers re- 
marked. Whether Du Pont’s as- 
sertion will result in legal battles 
against companies making the 
high density polyethylene is mere- 
ly a matter of further conjecture. 
Most competing companies, how- 
ever, have taken the position of 
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sile Age machining ing, is 


CINCINNATI 42" x 50" 
HYDROSPIN. Built also in 
a variety of sizes and styles to 
meet your missile production 
requirements, 





In developing rocket and missile com- 
ponents, the Cincinnati Hydrospin® can 
save valuable time and materials in the pro- 
duction of prototype parts. Equally im- 
portant, the desired part characteristics of 
high strength, accuracy and fine finish are 
readily obtainable by Hydrospinning. 


This chipless machining method is ideally 
suited for the production of parts of varied 
contour and extremely thin wall section, as 
well as tubular, conical and hemispherical 
shapes. For detailed information, call in a 
Process Machinery Division field engineer, 


er eee 
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*Product Development by William M. Schmidt Associates. 


“ & « perforated metals 


serve a function of design 


A few of the 
thousands of 
H & K patterns 
are illustrated 
in reduced size 


The orientation of television, AM-FM radio and phonographic ele- 
ments into one modular housing containing all mechanical, electronic 
and control devices is onefunction of the mock-up illustrated. Another is 
the utilization of H & K perforated metal for the necessary ventilation and 
sound requirements of such equipment. 

H & K Perforated Metal offers the Industrial Designer and other men 
of ideas, materials that are aesthetically interesting and functionally 
honest. If perforated materials can be utilized in your product, please 
contact us. Our sales engineers will be pleased to work with you. 











irrington & Wi 
arringtor ¢@. INC. Send today 
to nearest 
Chicago Office and Warehouse New York Office and Warehouse H & K office 
5671 Fillmore Street 112 Liberty Street - pm et 





Chicago 44 Illinois New York, New York 





ON THE JOB EVERYWHERE IN INDUSTRY... 













BUSAD 


TR »} 0 y Consistently high quality... 
» : Clear... durable... 
economical. 34” to 6” O.D. 
6 ft. and 20 ft. lengths. 
BUSADA BUTYRATE PIPE AND FITTINGS 
First choice of many of the nation’s 
leading firms because it’s easier to 
install, easier to inspect, won’t 


corrode... speeds liquid flow. 


BEFORE YOU BUY GET BUSADA’S QUOTATION 


Manufacturing 


Bw Corporation 


58-99 Fifty-Fourth Street, Maspeth 78, NY. 
For more information, turn to Reader Service card, circle No. 483 
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“no further comment” until they 
have a chance to study the patent 
ruling in greater detail. 

Present production capacity of 
high density polyethylene is estj- 
mated to be 180 million pounds 
per year. By the end of 1958 this 
figure is expected to rise to 230 
million pounds, and by 1960 to 
at least 500 million pounds. 


Electrochemical Society 
to Meet Apr 27-May 1 


The 113th semi-annual meeting 
of the Electrochemical Society 
will be held April 27 to May 1 at 
the Hotel Statler, New York. Over 
150 papers have been scheduled 
for presentation by the Society’s 
five divisions: Electric Insulation 
Div., Electronics Div., Electro- 
thermics and Metallurgy Div., In- 
dustrial Electrolytic Div. and 
Theoretical Electrochemical Div. 

Highlights of the meeting will 
be symposia on stress corrosion 
cracking of stainless steels, high 
purity metals, semiconductor ma- 
terials, fused salt electrolysis, 
ceramics, plastics insulation, 
printed circuits and electrokinetic 
phenomena. 

Registration fees are $8 for 
members, $14 for nonmembers. 
For additional information, con- 
tact John L. Everhart, Reinhold 
Publishing Corp., 430 Park Ave., 
New York 22, N. Y. 


Engineers 





O. B. Schier, II has been appointed 
secretary of the American Society of 
Mechanical Engineers. 


Rea Anderson is now chief metal- 
lurgist and head of the quality con- 
trol dept., Standard Steel Corp. of 
Los Angeles. 


D. J. DeMichele, General Electric Co. 
has been appointed general chairman 
of the 1958 annual national meeting 
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Molding compounds made with Thiokol liquid polymers give 
accurate reproduction, are inexpensive and easy to use 


N™ plastic molding compounds made of epoxy resin 
and THIOKOL liquid polymers are being used through- 
out industry to improve quality and cut costs. 


One of the most interesting applications is in the pro- 
duction of low cost plastic dies which not only provide 
remarkably faithful reproduction, but also make possible 
substantial savings in tooling costs. The parts pressed from 
such dies are accurate in every detail, and require no addi- 
tional grinding, buffing or finishing. Easily cast and cured 
at room temperature with no harmful shrinkage, these 
resilient dies possess great impact resistance, and are virtually 
unaffected by solvents, oils, acids and alkalis. 


Where intricate, extremely accurate, and flexible molds 


———-—-—-—--------4 


are required, THIOKOL liquid polymers are used as the base, 
with fillers added to provide the tensile and modulus strength 
desired. Compounds of this nature are used in the prepara- 
tion of dental plates, reproductions of topographic maps, 
and other detailed reproductions. The dimensional stability 
and room temperature curing properties, and easy handling 
of these polymers make them ideal for a wide variety of 
applications. 


FOR MORE INFORMATION, mail coupon to Dept. 42, Thiokol 
Chemical Corporation, 780 N. Clinton Avenue, Trenton 7, 
New Jersey. In Canada: Naugatuck Chemicals Division, 
Dominion Rubber Company, Elmira, Ontario. 


Gentlemen: Please send me further details about plastic 
molding compounds based on Thiokol liquid polymers. 


quem anasemanasenanananeansen ant 


Your Name 
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BOTTOM TRACK 





ADVANTAGES OF 
“PE” EXTRUSION 
MILL SERVICE 


5,000 SHAPES 

Available without die charge in 
a wide range of rod, bar, and 
tubing sizes, and numerous 
shapes. 


NON-COMPETITIVE 


We produce extrusions only, do 
not fabricate or manufacture any 
other product. You get experi- 
enced, confidential help in creat- 
ing any special shape to suit 
your needs. 


LOW DIE COST 


Experienced engineering, de- 
sign, and die making services 
save you time and money, make 
small or experimental runs 
practical. 


VERSATILE EQUIPMENT 

Small, medium, and large 
presses permit economical pro- 
duction. Complete integrated fa- 


cilities from billet casting to 
finished extrusion. 

















EXTRUDED ALUMINUM 


IMPROVES GLASS WALLS 





3-WAYS.... 





Sketches at left illustrate three of the six different “‘PE"’ extrusions 
used by Glass Shower Door Company, Ghicago, in producing 
attractive “GSD” sliding walls. 


Here’s another example of how “PE Extrusion- 
eering”’ has helped in simplifying fabricating and 
assembly, and at the same time contributed sub- 
stantially to increase the product’s acceptance. 
The case in point is involved with the manufac- 
ture of beautiful sliding glass walls produced by 
Glass Shower Door Company, Chicago. Three 
distinct benefits resulted from the combined efforts 
of ““PE” and “GSD” engineers: 


I INCREASED SALES APPEAL 
Slender aluminum members provided maxi- 
mum areas for vision and light. Beautiful de- 
signs produced in attractive, corrosion-resist - 
ant finish, without costly machining. 


2 GREATER STRENGTH WITH LESS WEIGHT 


Extrusions permitted placement of extra metal 
exactly where needed to insure smooth finger- 
tip operation without danger of warping, 
swelling, or splitting. 


3 LOWER FABRICATING AND HANDLING COSTS 


Single piece extrusions replace several channels 
and angles, minimize fabricating operations, 
reduce inventory and handling costs. Surface 
finish requires no painting, eliminates peeling 
or chipping, cuts scrap losses. 


@ WRITE FOR FREE CASE STUDIES 


For more facts about “PE’s” extrusioneering 
service write for illustrated case study bulletins 
—— gover someyons 0, vaswoue cones pe eB | 
ems, give helpful technical fabricating facts. —S/ 








PRECISION EXTRUSIONS, INC. 


727 E. GREEN AVENUE @ BENSENVILLE, ILLINOIS 
Phone: POrter 6-0098 © (Chicago) TUxedo 9-1701 


Chicagolanas Oldest, Most Experienced Aluminum Extruder 





ST. 
Midway 6-2887 


REGIONAL SALES OFFICES 


PAUL: MILWAUKEE: 
Broadway 3-6446 


GRAND RAPIDS: 
Glendale 1-2511 


For more information, turn to Reader Service card, circ'e No. 516 
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of the Society for Experimenta) 
Stress Analysis. 


Dr. W. F. Tuley is now group map- 
ager of chemical development. 
Naugatuck Chemical Div., U. S. Rub. 
ber Co. 


Dr. Gerald M. Rassweiler has been 
appointed head of the physics & in- 
strumentation dept. of General 
Motors Corp. Research Staff. 


Carl S. Brown has been promoted to 
product development manager, Glas- 
cote Products, Inc., a subsidiary of 
A. O. Smith Corp. 


Lewis W. Berger is now training 
supervisor, Metals Engineering Insti- 
tute of the American Society for 
Metals. 


Jean F. Gschwind has been appointed 
vice president of development and 
research, J. O. Ross Engineering 
Corp. 


Alfred Augustine has been named 
director of engineering, Edward A. 
Siemon, chief engineer, and C. R. 
Wilt, Jr., assistant chief engineer, 
Loftus Engineering Corp. 


Richard H. Graham, head of Lock- 
heed Missile Systems division’s nv- 
clear engineering and development 
section, has been named an advisor 
to the Atomic Energy Commission. 


Lowell S. Pelfrey is now director of 
research & development, Interna- 
tional Rectifier Corp. 


Charles V. Campbell is now division 
engineer, Industrial Plastic Div., H. 
N. Hartwell & Son, Inc. 


Stuart G. McGriff has been appointed 
product manager, fuels and propel- 
lants, Callery Chemical Co. 


Robert S. Rosenast has been ap- 
pointed production manager, Systems 
Div., Beckman Instruments Inc. 


Dr. Donald E. Overbeek has joined 
Michigan Chemical Corp.’s research 
staff. 


Dr. John N. Pattison has been 4p- 
pointed director of research and de- 
velopment, Chemical Products Div., 
National Cylinder Gas Co. 


Arthur W. Kurz, Jr. has been named 
manufacturing manager, Congress 
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fist-sized pump...sealed by 


THE PROBLEM: 


Tr 


To seal a rotary pump handling a wide range of fluid viscosities, pressures and temperatures 


These pumps are performing dependably in hundreds 
of different hydraulic applications. They handle any 
fluid with lubricating qualities ... deliver up to 180 
gph, and maintain high volumetric efficiency even 
with low viscosity fluids. This particular pump also 
carries Underwriters’ Laboratories approval for use 
in oil burners. For dependable sealing, C/R’s Type 
HMS Oil Seal was chosen. It performs effectively 


from 28” Hg to 5 psi, and from 50 to 8000 rpm. This 
is only one of the thousands of ways in which C/R 
Oil Seals and engineering are solving difficult sealing 
problems throughout industry. C/R engineers can 
help you, too—especially where critical conditions 
exist. A letter or telephone call will get them started 
for you. Write for your copy of the catalog, “C/R 
OIL SEALS.” 


More automobiles, farm and industrial machines rely on C/R Oil Seals 


than on any similar sealing device. 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


c 
OIL SEAL R DIVISION 


1227 ELSTON AVENUE ¢ CHICAGO 22, ILLINOIS 
Offices in 55 principal cities. See your telephone book. 
In Canada: Manufactured and Distributed by Chicago Rawhide Mfg. Co. of Canada, ltd., Hamilton, Ontario. 
Export Sales: Geon International Corp., Great Neck, New York 


c/R PRODUCTS: C/R Shaft and End Face Seals « Sirvene (synthetic rubber) molded pliable 
parts e Sirvis-Conpor mechanical leather cups, packings, boots « C/R Non-metallic Gears 


on; Sev Ucire 
RAWHIDE 


For more information, turn to Reader Service card, circle No. 477 
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EVEN A HOT 
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Sicon 


SILICONE 
HEAT RESISTANT 
FINISH 


ONLY SICON 
**takes"’ the 550°F. 
temperature reached 
in sections of this 
Preway heater grille. 


ONLY SICON pro- 
tects this ‘Direction 
Flo-Grille’ where 
temperatures often 
reach above 500°F. 





SICON Saves Costly Redesign! 
The upper grill of the famous PREwaAy 
heater often reaches a surface tem- 
perature of 550°F. Here, the use of 
an organic finish was found to re- 
quire raising grille to protect lower 
part. But in tests SICON protected so 
well that re-design proved unneces- 
sary! SICON in smart decorative colors 
can protect your product too —and 
save money besides! Write for proof. 


Brochure shows how SICON achieves 
more product appeal—withstands 550°F. 
temperatures without loss of color or 
gloss. Write for copy today. 


icon P 
The original Silicone Finish, mfd. only by 


IM'PLanD Indushual rushes 


Dept. DA-1, Waukegan, Illinois 
'ENAMELS - SYNTHETIC - LACQUERS - VARNISHES 












For more infermation, circle No. 480 








Die Casting and Congress Drives 
Divs., Tann Corp. 


Dr. Edward Wichers has been ap- 
pointed associate director for chem- 
istry, National Bureau of Standards. 


Companies 





Ultradyne, Inc. has purchased the 
products and physical assets of 
Quantum Electronics, Inc. 


Kaiser Steel Corp. has begun a two 
million dollar expansion program 
aimed at increasing the pipemaking 
capacity at its Napa, Calif. plant. 


King-Seeley Corp. has purchased 
Queen Products, Inc. and Albert Lea 
Building Corp. 


Westinghouse Electric Corp. will 
build a multi-million dollar power 
circuit breaker plant in Trafford, Pa. 


National Steel Container Corp. is 
building a new 40,000-sq ft plant for 
the production of fibre drums. 


Babcock & Wilcox Co. is increasing 
the facilities of its Tubular Products 
Div. for the production of alloy and 
stainless steel blooms and bars. 


Anaconda Co. is negotiating to ac- 
quire all of the assets of Cochran 
Foil Co. 


Permacel-Lepage’s Inc. is the new 
name of Permacel Tape Corp. 


Maysteel Products, Inc. has acquired 
Magnesium Products Co. 


Goodyear Tire & Rubber Co. has 
completed a multi-million dollar ex- 
pansion program aimed at raising 
the company’s output of synthetic 
latex to 27,500 tons a year. 


General Vacuum Corp. is the name 
of a new firm engaged in the manu- 
facture of vacuum furnaces. 


Everledge Mfg., Inc. is now oper- 
ating at greatly increased capacity. 


Morningstar, Nicol, Inc. announces 
that negotiations for its acquisition 
of Federal Adhesives Corp. have 
been virtually completed. 


Bendix Aviation Corp. has purchased 
from National Standard Co. the 
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Sicon 


SILICONE 


HEAT RESISTANT 
FINISH 
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25,000 TEMCO 
Wall Heater 


Installations 


The upper grille of this handsome 
TEMCO Gas Wall Heater is. fin- 
ished with 7x7070 Brown SICON 
Silicone-Base Heat Resistant Fin- 
ish. The number of louvers on 
this upper grille —— a chip- 
page problem with vitreous enamel 
which prompted Temco to turn to 
SICON. Normal operating tem- 
peratures run about 350°F. but 
the temperature encountered on 
blocked flue conditions = a 
heat resistant finish to withstand 
500° F..SICON 7x7070 Brown, on 
25,000 or more Temco installa- 
tions, has successfully met field 
erformance requirements without 
oss of color, gloss or adhesion. 
Investigate other case histories of 
SICON—the remarkable finish that 
has solved over 150 heat resistant 
finish problems! Write today! 










The Orfginat Silicone Base 
Heat Resistant Finish 


PL Oue 


DEPT. DB-1, Waukegan, Illinois 
ENAMELS *® SYNTHETICS 
LACQUERS *® VARNISHES 
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EPON RESINS 
... preferred for potting 


If potting, laminating, sealing or encapsulation 
are factors in your operation, you should 
investigate Epon resins. Because they provide a 
unique combination of desired electrical and 
physical properties, they are finding increased 
use in many phases of the electrical industry. 


Potting and Encapsulation . . . Epon resins 
offer remarkable adhesive properties, forming | “~ 0 “sede a : 
strong bonds to metals and glass, and creating ese miniature electronic components | 

| 


airtight enclosures for sensitive components potted in Epon resin will withstand solder 
d 8 t P bath temperatures and retain excellent di- 
and vacuum tubes. 


mensional stability. 

















Sealing . . . Epon resin-based compounds are 
ideal for moisture sealing even at elevated 
temperatures. 








Laminating . . . Epon resin, laid up with inert 
fibrous fillers, produces laminates with superior 
dielectric properties and moisture resistance. 
Epon resin laminates can be dip soldered, 
sheared, punched and drilled, and provide 
excellent dimensional stability. 























And, solvent-free Epon resin adhesive 
formulations . . . between glass, metal, or 
plastic . . . cure at room temperature with 
contact pressure alone. 


Sections of magnetic amplifier coils, when 
embedded in Epon resin, have exceptional 
resistance to solvents and chemicals 


Can Epon resins solve a production 
problem for you? For assistance and 
technical literature, write us now. 





~m er 
SHELL CHEMICAL CORPORATION 


CHEMICAL SALES DIVISION 


Atlanta * Boston * Chicago * Clevelond * Detroit * Houston * Los Angeles * Newark » New York « San Francisco « St. Lovis 
IN CANADA: Chemical Division, Shell Oil Company of Conada, Limited, Montreal « Toronto * Vancouver 
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| When ordinary gold plate won't do... 








| EARTH SATELLITES PLATED 
WITH SEL-REX BRIGHT GOLD 


- to provide maximum heat reflectivity and emissivity. This 
patented formulation was also used to plate most internal parts 
and instrument housings in the U.S. IGY Earth Satellites. 


When the unique properties of precious metals are required — 
without the shortcomings of conventional electroplate — missile, 
electronic manufacturers, and government agencies specify SEL- 
REX. Learn why from our technical literature, free on request. 


PRECIOUS METALS DIVISION 


. SEL-REX CORPORATION 


NUTLEY 10, NEW JERSEY Offices: Detroit, Chicago, Los Angeles 


' Manufacturers of Exclusive Precious Metals Processes, Metallic Power Rectifiers, Airborne. 
| Power Equipment, Liquid Clarification Filters, Metal Finishing Equipment and Supplies. 





MEOVEl 


CE RA WIC S 








Heat, abrasion, corrosion, chemical are applying McDanel ceramics to 
action, or other deteriorating factors a wide variety of difficult applica- 
present on your project? McDanel _ tions with good success. Our engi- 
specially-developed ceramics could neers develop special dies, designs, 
be the answer. Scientists, physicists, even new processes to suit your 
research and developmentengineers particular need. Try ceramics. 


Let us study a sketch 
of your application. 
Your inquiry is 


Seana REFRACTORY PORCELAIN COMPANY special to us. 
BEAVER FALLS . PENNSYLVANIA 
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latter’s interest in Poroloy Equip. 
ment, Inc. 


Borden Co., Chemical Div., has ex- 
panded its polyvinyl chloride depart 
ment by acding a new office and 
laboratory building. 


Nylok-Detroit Corp. has moved to 
new quarters in the Jaikins Bldg. 
1100 N. Woodward Ave., Birming- 
ham, Mich. 


National Petro-Chemicals Corp. will 
build its new 75,000,000-lb-per-year 
polyethylene plant in Houston, Tex. 


Haveg Industries, Inc. has acquired 
Reinhold Engineering and Plastics 
Co., Inc. and will operate it as a 
wholly owned subsidiary. 


Continental Diamond Fibre of Can- 
ada, Ltd. is the new name of Dia- 
mond State Fibre Co. of Canada, Ltd. 


Square D Co. has completed an elec- 
trical equipment assembly plant in 
Atlanta, Ga. 


Farnswerth Electronics Co., div. of 
International Telephone and Tele- 
graph Corp., has broken ground for 
a $3 million manufacturing plant. 


Graton & Knight Co., Inc., manufac- 
turers of industrial leather products, 
has purchased Warren Belting Co. 
Warren will operate as a division of 
Graton. 


Ogden Corp. has acquired Eimco 
Corp. and American Foundry & Ma- 
chine Co. 


Societies 





Society of Automotive Engineers, 
Inc. has elected the following 1958 
officers: president—William K. Cre- 
son, Ross Gear and Tool Co., Inc.; 
and treasurer—B. B. Bachman, 
Autocar Div., White Motor Co. Vice 
presidents and the professional ac- 
tivities they represent are: air trans- 
port—C. M. Christenson, United Air 
Lines, Inc.; aircraft—H. W. Holzap- 
fel, AiResearch Aviation Service ©°., 
Div. of Garrett Corp.; aircraft 
powerplant — C. E. Mines, Allison 
Div., General Motors Corp.; body— 
E. J. Premo, Chevrolet Motor Div. 


For more information, circle No. 536 > 


Ol 


res 


tur 


pu 
the 


spi 


pre 
an 
Wil 
tw 





Spring wire puts new life in old tires 


Old tires begin a whole new life as raw material for durable, 
resilient doormats. And Bethlehem galvanized spring wire 
plays an important role. 


First, the casing is slit into strips % in. wide and these in 
turn are chopped into blocks 2% in. long. A %-in. hole is 
punched through each end of the rubber blocks, which are 
then strung over lengths of Bethlehem hot-dip galvanized 
spring wire bent into a block U-shape. 

When the mat has been woven to desired size, it is com- 
pressed and the free ends of the wire are trimmed, closed, 
and finished off with a small ferrule. A mat like this will 
withstand years and years of constant scuffing, jerking, 
twisting—thanks in good measure to the sinewy toughness 


of Bethlehem spring wire and its moisture- and abrasion- 
resisting coating of zinc. 

Spring wire is only one of the many specialties that 
Bethlehem produces regularly in its modern wire mills. 
Each kind of Bethlehem wire has the right strength, duc- 
tility, finish, and other properties required to give best 
results for a specific application. A Bethlehem representative 
would be glad to talk over your wire needs with you. Just 
get in touch with the nearest Bethlehem sales office. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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“CORDON” 


A Produ ct of 
1-T-E Circuit Breaker Co. 
Philadelphia, Pa. 


The I-T-E “Cordon”® Circuit Breaker is designed to safeguard low- 
voltage distribution circuits against fault currents up to 100,000 rms. 
amperes. Through the coordination of ther:nal-magnetic, and current- 
limiting action, protection is provided against momentary overloads 
as well as low or high magnitude fault currents. In one compact, easily 
installed, easily serviced unit, “Cordon” supplies an economical 
solution to ever-increasing interrupting requirements. 
















I-T-E’s high quality-standards for its “Cordon” Circuit Breaker are 
met by Chace Thermostatic Bimetal, a product of over a third of a 
century of specialization. Precision-formed by Chace to the closest 
tolerances, Chace Bimetal qualifies for the job only after a relentless 
series of tests and inspection procedures. Chace Thermostatic Bimetal 
is formed by a special process to prevent metal-separation and to 
assure that each unit will perform its equipment-safeguarding role 
with instantaneous, automatic, and unfailing action at all times. It 
is for reasons such as these that Chace Thermostatic Bimetal is 
specified for actuating the widely-used, high-quality I-T-E- 


“Cordon” Circuit Breaker. 

















Remember Chace when you design for protection of valuable 
equipment or for temperature actuation or indication. Depend- 
able Chace Thermostatic Bimetal is available in over 30 types, 
in strip, coil or completely fabricated and assembled 
elements made to your specification. ( We do not manu- 
facture complete controls or any other devices in 
competition with our customers). Write teday for 
new 1958 booklet, “Successful Applications of 
Chace Thermostatic Bimetal,” contain- 
ing interesting uses of bimetal and 
many pages of engineering data 
that may help you solve 
your design problems. 


W. M. CHACE CO. 
Thernostalic Bimelal 


1615 BEARD AVE., DETROIT 9, MICH. 
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General Motors Corp.; diesel engine 
—L. D. Thompson, Utica-Bend Corp,, 
a subsidiary of Curtiss-Wright 
Corp.; engineering materials—E. S. 
Rowland, Timken Roller Bearing 
Co.; fuels and lubricants—R. Wayne 
Goodale, Lubricant Div., Standard 
Oil Co. of Calif.; passenger car— 
P. H. Pretz, Ford Motor Co.; pro- 
duction—J. E. Adams, White Motor 
Co.; tractor and farm machinery 
Merlin Hansen, John Deere Research 
and Engineering Center; transporta- 
tion and maintenance—E. B. Ogden, 
Consolidated Freightways, Inc.; and 
truck and bus—R. R. Burkhalter, 
Dana Corp. 





























Structural Clay Products Research A 
Foundation has re-elected the follow- W 
ing officers: chairman—Roy A. Ship- r 


ley, Natco Corp.; vice chairman— 
William <A. Crossan, Metropolitan 

Brick, Inc.; secretary—Harry C. 
Plummer, Structural Clay Products 
Institute; treasurer—A. C. Frisk, 
Mason City Brick & Tile Co.; and 
director—Robert B. Taylor. 


American Society of Mechanical En- 
gineers has bestowed the honor of 
Fellow of the Society to its following 
members: Richard G. Folsom, Uni- 
versity of Michigan; Albert N. 
Horne, Texaco-Cities Service Pipe 
Line Co.; Jerome J. Kanter, Crane 
Co.; Myron A. Kendall, Stephens- 
Adamson Mfg. Co.; Harold E. Mar- y 
tin, Metal and Thermit Corp.; Harold 
B. Maynard, Methods Engineering 
Council; Gordon R. Milne, Consoli- 
dated Edison Co.; Arthur H. Morey, S 
General Electric Co.; Arthur M. Per- b 
rin, National Conveyors Co.; George I 
A. Porter, Detroit Edison Co.; J. E 
Kenneth Salisbury, consulting engi- , 
neer; Harold S. Sizer, Brown and 


Sharpe Mfg. Co.; and Ronald B. A 
Smith, M. W. Kellogg Co. b 

k 
American Institute of Mining, Metal- V 


lurgical and Petroleum Engineers t 
has elected the following to honorary 
membership: Dr. Champion Herbert 
Mathewson, Yale University; Donald 
Hamilton McLaughlin, Homestake 
Mining Co.; and Fred Searls, Jr. 
Newmont Mining Corp. 


(News of Meetings on p 260) 
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A high speed punishment test on the Kansas Turnpike 
would induce a side wobble in power mower wheels with 
metal ball bearings. But in this ‘““Mastercut’” mower wheel, 





after test. 


the nylon bearings didn’t even show signs of wear. H. R. 
Lasater (left), Ray Hodge, and Al Kearney examine wheel 


This Power Mower Went 70 Miles Per Hour! 


Torturous test proves advantages of Spencer Nylon bearings 


over metal. And these bearings cut materials costs 70%: 


“Use plastic for bearings in our 
mowers?” H. R. Lasater, service man- 
ager of Aircapitol Manufacturers in 
Wichita, Kansas, was dubious. ‘““Why, 
it would never stand up in power 
mower wheels!” 


“Spencer Nylon will stand up — 
better than the average ball bearings!” 
The reply came from young Ray 
Hodge, President of Midwest Plastics 
Corporation, 451 North Water in 
Wichita. “Test it and see!” 


Accepting Hodge’s challenge, Lasa- 
ter consulted his chief inspector, Al 
Kearney. The test they dreamed up 
was probably the most rugged—and 
the most spectacular—ever devised for 


power mower wheel bearings. They 
hooked up one of their “Mastercut” 
power mowers—equipped with bear- 
ings made from Spencer Nylon—to the 
back of a car. 


Then they towed the mower 102 
miles on the Kansas Turnpike, six 
miles of the journey at 70 miles per 
hour—a pace that would induce a side 
wobble with metal ball bearings. After 
the test, however, the nylon bearings 
showed no sign of wear. Today the 
majority of “Mastercut’” mowers have 
bearings of Spencer Nylon made by 
Midwest Plastic. 


These nylon bearings cut materials 
costs 70% over the metal bearings pre- 


viously used. They’re easy to install, 
and they need less lubrication than 
metal. Oiling lasts a whole season with 
nylon bearings, Lasater reports. 


More and more manufacturers are 
replacing metal with nylon every day. 
Wherever you need a part that is 
plastic-light yet metal-strong, it is a 
good idea to consider nylon. 


You too may find that Spencer Nylon 


can help cut your materials costs and 
help solve your design problems. For 
the names of molders who can supply 
you with nylon gears, bearings, and 
machine parts, write to Spencer Nylon, 
Spencer Chemical Company, 700 
Dwight Building, Kansas City 5, Mo. 





NOW! NYLON 4 SPENCER @zc> 


SPENCER CHEMICAL COMPANY 


GENERAL OFFICES, 


DWIGHT 


BUILDING, 


KANSAS CITY 5, 





MISSOURI 


For more information, turn to Reader Service card, circle No. 524 
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We fabricate 
in more than 





different 
materials* 


GASKETS PACKINGS WASHERS 
SEALS SHIMS BUSHINGS “0” RINGS 


If it’s a problem of the right material 
for the job—at the right price—Auburn 
is sure to have the perfect solution 
among the wide range of materials in 
which we work. 


Put our 87 years experience to work 
for you—Auburn’s engineers are tops 
in their field in designing and fabricat- 
ing precision sealing devices. Their 
know-how is at your command. ‘‘O” 
Rings are a speciality with us. 


* Leather + Asbestos + Nylon « Vinyl « Teflon 
Silicone Rubber + Neoprene + Rubber + Cork 
Fibre » Compositions +» Phenolics + Cloth + Felt 
Paper « Cardboard + Plastics + Brass + Steel 
Copper + Aluminum + Kel-F 


Other Special Materials 
Send us your specifications or 
blueprints. You'll receive 


prompt quotations and recom- 
mendations without obligations. 










“rs 


<a 


gso> 
UBURN 
MANUFACTURING COMPANY 


301 Stack St., Middletown, Conn. 


New York, N. Y.; Rochester, N Y.; 
Detroit, Mich., Chicago, Ill.; Minneapolis, Minn., Pittsburgh, 
Pa.; Cincinnati, Ohio; Ridgewood, N. J.; Atlanta, Ga.; Mems 
phis, Tenn.; St. Louis, Mo.; Camden, N. J.; Washington, D. C, 


SY 





For more information, circle No. 379 
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Meetings 





Design Engineering Conference, 
American Society of Mechanical En- 
gineers, Machine Design Div. Chi- 
cago. Apr 14-17. 


Design Engineering Show. Interna- 
tional Amphitheatre. Chicago. Apr 
14-17. 


AMERICAN WELDING SOCIETY, annual 
meeting and welding show. St. Louis. 
Apr 14-18. 


METAL POWDER ASSN., annual meet- 
ing and powder metallurgy show. 
Philadelphia. Apr 21-23. 


ELECTROCHEMICAL SOCIETY, spring 
meeting. New York City. Apr 27- 
May 1. 


AMERICAN *SOCIETY OF TOOL ENGI- 
NEERS, 26th annual meeting and tool 
show. Philadelphia. May 1-8. 


PORCELAIN ENAMEL INSTITUTE, mid- 
year divisional conference. Chicago. 
May 138-14. 


SoOcIETY FOR EXPERIMENTAL STRESS 
ANALYSIS, spring meeting. Cleveland. 
May 14-16. 


AMERICAN ELECTROPLATERS’ SOCIETY, 
annual convention. Cincinnati. May 
19-22. 


AMERICAN FOUNDRYMEN’S SOCIETY, 
62nd castings congress and foundry 
show. Cleveland. May 19-23. 


NATIONAL 'TELEMETERING CONFER- 
ENCE AND EXHIBIT, American Insti- 
tute of Electrical Engineers, Ameri- 
can Rocket Society, Instrument So- 
ciety of America and Institute of 
Aeronautical Sciences. Baltimore. 
June 2-4, 


AMERICAN RocKeT Society, INC., 
semi-annual meeting. Los Angeles. 
June 8-11. 


MALLEABLE FOUNDERS’ SOCIETY, an- 
nual meeting. Hot Springs, Va. June 
9-10. 


AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS, semi-annual meeting. 
Detroit. June 15-19. 


AMERICAN SOCIETY FOR TESTING MA- 
TERIALS, 61st annual meeting and 
apparatus exhibit. Boston. June 22- 
28. 


AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS, summer general meeting. 
Buffalo, N. Y. June 23-27. 


SOCIETY OF THE PLASTICS INDUSTRY, 
Inc., Midwest section conference. 
French Lick, Ind. June 26-27. 











DESIGN’ 


TUBING in mind 


The increasing use of tubular sections 
in parts production—many of them 
relatively complex, and often not re- 
sembling tubing at all in their fina] 
form—commands the attention of de- 
sign and production engineers. 


BETTER PARTS AT LOWER COST 


There are outstanding reasons for this 
trend toward tubing as a raw material 
for small parts: You start with a mate- 
rial of close tolerances; it is available 
in practically any ductile metal; has 
better grain structure, further im- 
proved by cold working; offers ex- 
tremely low scrap loss; requires less 
machining and usually no surface 
finishing; it is an aid to precision min- 
iaturization; provides required strength 
with minimum weight—to mention 
only a few. 


INDUSTRY-WIDE PERSPECTIVE 


Profit from Uniform’s ““Tubing Know- 
how”, gained through more than 20 
years of specialization in the manufac- 
ture and application of small tubing. 
Discuss your parts problems with us 
and let us show you where tubular 
sections have improved similar prod- 
ucts, speeded up production and re- 
duced costs for other manufacturers. 


UNLIMITED FACILITIES 


Uniform Tubing is available in sizes 
from .625” O.D. down to .010’. Wall 
thickness down to .001’’. Tolerances to 
.00025” if required. Every order is 
“‘made to order’’—to exact specifica- 
tions. Delivery is 3 to 4 weeks or better 
—a matter of days in the emergency. 


Tubu!ar Components. Have your tubing 
parts “made at the mill”—by skilled 
tubing fabricators, in our extensive 
forming and machining plant. 

Cut sub-contracting cost, concen- 
trate responsibility, get better deliv- 
ery of finished components, ready 
for assembly. 


Send drawings for quotations 
or write for literature. 





UNIFORM TUBES, 


INC. 1200 Level Rd., Collegeville 2, Po. 
HUxley 9-7276 


Chicago, III., DElaware 7-7644 
Pasadena, Cal., RYan 1-9534 
St. Paul, Minn., Midway 5-4637 
Wellesley, Mass., CEdar 5-5450 
Buffalo, N.Y., SPring 8481 
Ramsey, N.J., DAvis 7-5527 


For more information, circle No. 378 
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PRODUCT-DESIGN 





MHBRMOS FROM DUREZ 


High-impact phenolic Automatic molding 





Flying saucer? 


This plastic housing helps airmen find out 
what’s cooking on the roof of the world. 

It’s part of a radiosonde, a device that 
has sparked many flying-saucer reports. 

Dropped from a high-flying weather 
reconnaissance plane over an ocean or 
arctic ice, the radiosonde flips its plastic 
lid, releasing a parachute. 

The ballooning chute yanks an antenna 
line out of the case. Then, as the device 
drifts groundward, it broadcasts a code 
report on air temperature, pressure, and 
humidity every six seconds. 

Picked up by radio men, these signals 
enable the Air Force to piece together ac- 
curate forecasts of flying weather over 
remote frontiers. 

The snap-off housing is molded of 
Durez 16771 Natural, selected for its im- 
pact strength and its ability to stand ex- 
tremes of temperature and humidity. 

In sharp contrast to the mass produc- 
tion of phenolic parts, this use of Durez 
Suggests its ability to meet your out-of- 
the-ordinary requirements. 

If you’d like technical data on 16771 
Natural, check the coupon. For informa- 
tion on other special-purpose phenolics, 
Write us, outlining the problem. 


Big job, big saving 


What’s hot in phenolics? Automation. 

Automatic molding of a 4%4-inch diam- 
eter water-pump impeller for new Ford 
cars, trucks, and tractors has made pos- 
sible a switch from cast iron to phenolic 
~—with substantial reductions in weight, 
Production time, and cost. 


Phenolic for appliances 


The impellers are molded 12 at a shot 
on the largest capacity compression mold- 
ing press ever to operate on fully auto- 
matic cycle. 

The material selected for the impeller 
is a Durez phenolic impervious to anti- 
freeze and antirust solutions, combining 
moisture resistance with dimensional sta- 
bility in high degree. 





Durez and the coffee- 
break 


Appliance makers can tell you that wher- 
ever coffee perks, bubbles, or pours into a 
cup, there’s likely to be a Durez phenolic 
close by. 

Electrical components, handles, knobs 
—these are just a few essentials of a coffee- 
break, in which Durez molding com- 
pounds play an unassuming part. 

A prime requisite for this sort of assign- 
ment is the ability of phenolic to resist 
coffee stains and chemical deterioration. 
The appliance designer also looks for: 

@ excellent surface finish 

® good dimensional stability 

® coolness to the touch 





Thinking big? You'll find there are many @ crack resistance when molded around 
ways in which mass-production molding large inserts 
and Durez phenolics can team up profita- If you’re looking for properties like 
bly for you. The versatility and excep- these, you can find them all in Durez 791 
tional batch-to-batch uniformity of these Black. They’re exemplified in the compo- 
compounds assure best possible results on nent shown here, an electrode assembly 
highly automated production lines. for a king-sized coffee maker and dis- 
Ask your molder or your Durez sales penser. 
representative to suggest how you can put For more facts on versatile 791 Black, 
these advantages to work in your products. check the coupon. 
RS ee = ~ 
| For more information on the Durez materials mentioned above, check here: 
(] High-impact Durez 16771 Natural—data sheet | 
| [] Phenolic molding compounds—descriptive bulletin | 
| [] General-purpose Durez 791 Black—data sheet 
Clip and mail to us with your name, title, company address. (When requesting | 
7 samples, please use business letterhead.) 
——— en atl 
ee ee eS ee Ee ET Or rl _—o — 


HOOKER 


CHEMICALS 





PLASTICS 


PLASTICS DIVISION 


HOOKER ELECTROCHEMICAL COMPANY 


1404 Walck Road, North Tonawanda, N. Y. 


For more information, turn to Reader Service card, circle No. 490 
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For more information, turn to Reader Service card, circle No. 465 


NIAGARA 100 MESH 


HYDROGEN REDUCED IRON POWDER 


Is The Answer To Your Dimensional Growth Problems 


This table shows the high tensile strength 
| obtainable for iron-copper-structural parts: 
































| Dimensional | 
| Copper | Sintered [Change From) Tensile 
| iia Content | Density | Tool Size | Strength 
Sintering | | 
Conditions , A | GRM/cc | %/inch | pasii. 
o | 5.8 | —0.25 | 18000 
TEMP: 2050°F | 
TIME: 45 Mins. 3 58 | —0.10 | 27000 
een heen 5 58 | +0.20 | 36000 
7 5.8 | +0.30 | 40000 
10 5.8 x. 42000 














In addition to these properties NIAGARA IRON offers you: 
GOOD MOLDING CHARACTERISTICS @ HIGH PHYSICAL PROPERTIES 
DEPENDABLE UNIFORMITY OF SHIPMENTS 


For information & technical data write: 


PYRON CORPORA TION Box E, LaSalle Sta., Niagara Falls, N.Y. 





ai 


: for extruded aluminum 
| team up 
| with JARL 











ALUMINUM EXTRUSIONS Van 









There’s a World of Difference in Jarl Service, 
Quality and Engineering Assistance 


The Jarl salesman is an engineer— 
able to understand your design prob- 
lems... ready to answer your ques- 
tions knowingly ... qualified to make 
on-the-spot decisions. Before your 
extruded part or product is put in 
production, every man on the design 
team is thoroughly indoctrinated 
with all pertinent facts covering 
your requirements. for assistance on your design. 
When Jarl Design Engineering takes Telephone: LUdlow 6-2660 
COMPLETE ANODIZING FACILITIES 
PLANT AND OFFICES 
JARL EXTRUSIONS, INC. © LINDEN AVENUE, EAST ROCHESTER, N. Y. 


— 


over your design problems, you may 
be sure there will be no costly mis- 
takes later on. Jarl Design Engineer- 
ing takes out the bugs before the die 
is cut. You are surer and safer when 
you team up with Jarl. 


STOCK DIES AVAILABLE 


Write for catalog or send sketches 
or rough dimensional drawings * 






For more information, turn to Reader Service card, circle No. 365 
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(cont’d from 





Books 





The Properties and Testing of 
Plastics Materials. A. E£. Lever 
and J. Rhys. Chemical Publishing 
Co., Inc., New York, 1958. Cloth 6 
by 9 in., 200 pp. Price $4.75 ) 

Described by the authors as q 
“source book” or reference work fo,y 
those engaged in the testing of plas. 
tics, this book considers such practj- 
cal, thermal, optical and electrica) 
erties of plastics as fabricating 
techniques and service conditions. 
According to the authors, the value 
of testing lies in the degree to which 
the test specimen is representative 
of the final product. 

Topics covered in the book include: 
general principles; physical, chemi- 
cal, thermal, optical and electrica] 
properties; identification and analy- 
sis; industrial materials; special 
tests and properties; testing of fin- 
ished moldings; efficiency of plasti- 
cizers; and a list of standards or- 
ganizations. 

The book contains comparative 
technical information, much of it in 
tabulated form, on a wide variety 
of plastics materials including cellu- 
lose acetate, ethyl cellulose, polyethy- 
lene, polyvinyl acetate, polystyrene, 
silicone, nylon, polyester, polyviny] 
chloride and copolymers, acrylic, 
phenolic, melamine, urea and ally! 
resins. Included are 1600 references, 
a comprehensive glossary, and an 
extensive index. 


Engineering Materials Hand 
book. Edited by Charles L. Mantell. 
McGraw-Hill Book Co., New York, 
1958. Cloth, 6 by 9 in., 1936 pp. 
Price $21.50 

This book, the work of 150 con- 
tributors, provides detailed informa- 
tion on the properties, uses, advan- 
tages and limitations of fabricated 
forms of engineering materials, in- 
cluding ferrous and nonferrous met- 
als, plastics, glass, ceramics, rubber, 
paints, fibers, wood, paper and cer- 
mets. The materials are considered 
from the viewpoint of engineering 
structures, machinery and equip- 
ment. 

Well illustrated with tables and 
graphs, the book, in addition to giv- 
ing properties of materials, gives 
information on problems of corro- 
sion; protection against such corro- 
sion and deterioration as a function 
of design and materials selection; 
season cracking; brittle and mechan- 
ical failure; scaling and loss of 
properties; notch brittleness; £2 
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Paul Henry uses a boroscope to inspect 
the magnified image of the weld seam. 


INSPECTION 
WITH US 
IS AN INSI 


Damascus checks the inside as well as the outside of every piece of stain- 
less steel pipe and tubing. With the help of a boroscope, the weld seam 
is examined along its full length. Skilled inspectors sort out faulty tubes 
... eliminate possible failures. The Damascus stamp of approval is your 
assurance of a sound product, carefully selected to fill your order. 


For prompt mill shipments of stainless steel pipe and tubing in a wide 
range of sizes and A.I.S.I. analyses, call Damascus direct — for local serv- 





ice call your nearest STEEL SERVICE CENTER. 


AMERICAN STEEL 


Write for free catalog. AL SHi3 











Gn} a 
AMASCUS TUBE COMPANY 


STAINLESS STEEL TUBING AND PIPE 


GREENVILLE, PENNSYLVANIA 
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Picker GARDRAY 
radiation hadges 


E 1 
wide intensity range 


| Records exposures low as 50 mr, 
high as 300,000 mr. 


: 2 
wide energy range 


Gamma, beta, x-rays (soft and 
hard) single or mixed exposures. 


3 “control” safeguard 


Separate control badge guards 
against accidental fogging. 





4 


double-sure identification 


1 code printed on wrapper 
2 x-rayed on film 





no loading or unloading 


Wear badge as received, return 
it intact. 


prompt reporting 


Dependable, easy-to-read, too. 








Te subscribe, call any Picker X-Ray local 

office (see your:’phone book) or write to 

Picker X-Ray Corporation, 25 So. Broadway, 
White Plains, N. Y. 


For more information, circle No. 403 
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tigue; stress rupture; and high tem- 
perature service. 

The editor, Dr. Mantell, is chair- 
man of the Dept. of Chemical Engi- 
neering, Newark College of Engi- 
neering. 


Proceedings Thirteenth Annual 
Meeting Metal Powder Associa- 
tion: Volume |. Metal Powder 
Assn., New York, 1957. Paper, 6 by 
9 in., 147 pp. Price $4 

Written by American, European 
and Canadian authorities in the field 
of powder metallurgy, the papers 
given in this volume cite the prop- 
erties, uses and fabrication of fer- 
rous and nonferrous metal powders. 
Topics include activated sintering; 
production and characteristics of 
chemically precipitated copper pow- 
der; current developments in the 
rolling of both ferrous and nonfer- 
rous powders; fiber metallurgy; pri- 
mary considerations in the design 
and use of sintered metal parts; pro- 
duction and characteristics of chemi- 
cally precipitated nickel powder; 
new developments in metal powder 
filters; superfine iron powders; fun- 
damentals of powder metallurgy; 
and sintering of iron-copper-carbon 
compacts. 


Reports 





Silicone resins DEVELOPMENT OF 
THERMALLY STABLE SILICON CON- 
TAINING Resins. L. W. Breed, Fred 
Baiocchi and H. W. Christie, Mid- 
west Research Institute. May ’57. 52 
pp. Available from Office of Techni- 
cal Services, Dept. of Commerce, 
Wash. 25, D. C. Price $1.50 (PB 
131190) 

Information on the synthesis of 
silane monomers to form a thermo- 
setting polymer when hydrolyzed and 
cured. Describes a series of tests 
for studying the formation of sili- 
cone-glass laminates. 


Machining titanium MANUAL ON 
THE MACHINING AND GRINDING OF 
TITANIUM AND TITANIUM ALLOYS. 
Carl T. Olofson, Battelle Memorial 
Institute. Aug ’57. 94 pp. Available 
from Titanium Metallurgical. Labor- 
atory, Battelle Memorial Institute, 
505 King Ave., Columbus 1, Ohio. 
(Rpt No. 80) 

The manual consists of an intro- 
ductory section, seven sections ‘on 
vorious machining processes, and two 
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If the cost of metal stampings and wi 
forms figures in your profit picture, let 
us give you a. quotation on your current 

i components. Send usa sample or blue- i 
print. . . and discover how big savings 
in time and production costs, big gains 
in precision and uniformity are possible 
on small components, when Art Wire | 
tackles the job! 


Our engineering staff, our production 
" experience, and our modern high speed Pi 
I equipment are always at your disposal. j 

If you wish to learn more about what a 

wide and versatile. range of shapes and 

parts we can produce for you—at lower 
cost than you'd gvess—just write for : 


our illustrated folder. J 





Tz heodes Place, | dase 2, N. J. 


For more information, circle No. 37! 
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Conditions: Nital Etch, (1500 X), 10 gram load 
Photomicrograph of Vickers test on AISI 440-C 


cAS Air Hardening Tool Steel after ASC Diffusion 
treatment, indicating core and surface hardness. 


«® 
. without Heat treatment 












TYPICAL APPLICATIONS 
Forming, crimping 
and seaming rolls 
Mandrels for 
cold drawing tubing 
High temperature bearings 
Metal drawing and 
extruding dies 
Plastic extrusion dies 
Cams and cam followers 
Pump plungers, discharge 
valves and seats 


RECOMMENDED STEELS 
AISI type D1, 2, 3 tool steels 
440 A, B, C, Stainless 
Hi-speed steels 

not containing tungsten 
Trade Name Steels such as: 

BR-4 

CCN 

Ontario 

Airdi 150 

Vasco Jet 1000 

Cromovan 

Carpenter 610 


The new, revolutionary ASC Metal Diffusion Process provides 
the surface hardness and core hardness you require on Air 
Hardening Steels without the necessity of further heat treatment. 

... for sliding, rolling, driving or driven applications where 

frictional wear is created by mating parts action. 

... for high temperature applications where 

wear resistance is vital. 

... for corrosion applications where high or low 

temperature causes excessive wear. 


The unique ASC Metal Diffusion Process produces a carbide 
wear surface that becomes an integral part of the parent 
metal. It is not a plating. It is not a coating. It is not a 
cladding. ASC processed metals will not craze, crack,.or 
peel. Dimensions will not increase more than 0.001” 

in any direction through processing. 


We'll be glad to process samples and recommend the best 
steel for your particular application. 


Write or call, there’s no obligation. 


D-quLroy 


FJ uR FACES 
Ce] omMPANY ; 


103 South Justison Street, Wilmington 1, Dei. 
Phone: OLympia 5-6344 





For more information, turn to Reader Service card, circle No. 567 
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| to close tolerance of +.001 on diameters and .001 


eet NP * 


For more information, turn to Reader Service card, circle No. 583 


new way to make products 
Detter, more efficient... 


ACE PRECISION 


NYLON BALLS © 


Precision manufactured from DuPont Nylon Resin 















on sphericity, Ace Nylon Balls give design flexi- 
bility and production economy. Light in weight... 
tough at low temperatures ...stable at high tem- 
peratures ...resistant to corroding chemicals such 
as sulphuric acid, etc....almost abrasionproof... 
these mass-produced balls have hundreds of indus- 
trial applications. Come in 14 standard sizes from 


1%” to %”. EXTRUSION MOLDERS 


Complete facilities for fabrication of plastic parts AND FABRICATORS 
for all industries. Estimates submitted promptly on 
receipt of blueprints or specifications. 


Write for samples, bulletin, price list, TODAY. 


ACE PLASTIC COMPANY 
91-48 Van Wyck Expwy., Jamaica 35, N. Y. JAmaica 3-5500 




















WHAT IS “FERNLOCK’’? 


“Fernlock” is a dendritic copper powder offering a hard to 
get combination of properties not found in either flake or 
granular copper powders. Check these special features. 
Fernlock may be just the material you need for that special 
problem. 








1. High Purity (99.50% Min.) « * 


2. Low Density 
(1.1 gr/ec Max.) 


38. Fine Mesh Size 
(75% through 325) 


4. Dendritic Particle Structure 
(See Photo—250 diameters) 


5. Very High Green Strength 
(The particles interlock under 
pressure) 





MALONE METAL POWDERS, INC. 


Route 202 
Flemington, New Jersey 
Phone: WlIsconsin 7-7250 


For more information, turn to Reader Service card, circle No. 422 
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appendixes. Each machining sect jon 
is composed of three subsections: 1) 
general information; 2) information 
on tool materials and shapes; anc 3) 
operational information and data. 


Heat resistant paint HEAT Resgis- 
TANT DIBUTYL TITANATE PAINTS FoR 
ROCKET LAUNCHERS. T. Rice, Rock 
Island Arsenal Laboratory. May ’5%. 
20 pp. Available from Office of Tech- 
nical Services, Dept. of Commerce, 
Wash. 25, D. C. Price 50¢ (PB 
131268) 

Dibutyl titanate-base paints have 
excellent high temperature resistance 
but appear to offer no advantages 
over silicone-type paints for use on 
high temperature ordnance mate- 
rials. Resistance to temperatures up 
to 1000 F was recorded in tests of 
dibutyl paint containing aluminum 
flake, zinc dust and olive drab 
(chiefly iron oxide) pigments. 


Metal grating MeTAL GRATING 
HANDBOOK. 1957. 32 pp. Available 
from Metal Grating Institute, Inc., 
One Gateway Center, Pittsburgh 22. 
Price $1 

This bulletin, said to be the “first 
all-inclusive technical publication to 
represent a product standardization 
in the metal grating industry,” es- 
tablishes standards and specifications 
for the design and use of metal 
grating in a number of industries, 
it also contains a glossary of terms 
and definitions used throughout the 
metal grating industry. 


Abrasion resistant plastics PLAs- 
TIC MATERIALS FOR VISION DEVICES. 
Edwin A. Swire, Armour Research 
Foundation. May ’54. 38 pp. Avail- 
able from Office of Technical Serv- 
ices, Dept. of Commerce, Wash. 235, 
D. U. Price $1 (PB 121027) 
Abrasion data obtained with fall- 
ing carborundum and measured by 
variations in surface gloss have 
shown that such commercial plastics 
and elastomers as methyl alpha- 
chloroacrylate, allyl diglycol carbon- 
ate, methyl acrylate and crosslinked 
polyesters have abrasion resistance 
superior to that of methyl methacry- 
late and approaching that of glass. 


Filler metals FILLER METAL CoM- 
PARISON CHARTS. 1957. 24 pp. Avail- 
able from American Welding Socicty, 
33 W. 39th St., New York 18. Price $2 
(AWS A5.0-57) 

Comparison charts showing AWS 
and ASTM classifications and brand 
names for mild steel, iron, alumi- 
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Exeellent Machinability of Magnesium 
Cuts Production Costs 


Jasy machining means faster machining, less wear on tools, lower costs 


Designers working in today’s highly 
competitive markets are finding it more 
important than ever to consider pro- 
duction costs when they're selecting 
materials. Magnesium alloys offer much 
needed economies in this respect. In 
fact, few other structural metals are 
so versatile and easy to work with in 
production operations. 


Take machining, for example. 


The excellent characteristics of mag- 
nesium alloys permit machining opera- 
tions at extremely high speeds—usually 
at the maximum obtainable speeds of 





MAXIMUM OPERATING SPEEDS of automatic 
machine tools can be utilized in machining 


magnesium. 


modern machine tools. Heavier depths 
of cut and higher rates of feed than are 
used on other metals are possible when 
machining magnesium. The life of high 
speed steel cutting tools when machin- 
ing wrought magnesium is equal to the 
life of carbide tipped tools when ma- 
chining other metals! 


Magnesium lightness, which allows 
easy, efficient handling of large parts, 
plus excellent machining characteristics 
add up to substantial savings in pro- 
duction costs. 


TURNING AND BORING. A wide range of 
cutting speeds, feeds and depths of cut 


WALNES/IUM 


are possible in turning and boring mag- 
nesium. Rough cuts vary from 300 
fpm, 0.100 ipr and 0.800” in depth to 
5,000 fpm, 0.010 ipr and 0.150” deep. 
Finish cuts may vary from 300 fpm, 
0.025 ipr and 0.100 inches to 5,000 
fpm, 0.003 ipr and 0.050 inches. 


MILLING. The outstanding machining 
characteristics of magnesium can be 
used to full advantage in milling oper- 
ations. Heavy feeds and milling speeds 
up to 9,000 fpm remove the metal 
rapidly with excellent surface finish. 


DRILLING. The maximum speeds of 
standard drilling equipment can be 
utilized to the fullest extent. Speeds 
used in commercial shops on other 
metals are 75 to 400 fpm, but speeds 
up to 2,000 fpm can be used with 
magnesium. 


SAWING. Magnesium is readily cut with 
band, circular, hand or power hack 
saws. Because of the low cutting pres- 
sure, larger cuts can be taken per tooth 
than are possible with other metals. 


AUTOMATIC SCREW MACHINE WORK. Ex- 
truded magnesium screw machine stock 
is available in all common sizes and 
shapes. It usually costs less on a cost- 
per-part basis than any other metal 
except steel. The use of magnesium 
permits feeds as much as 50% to 75% 
higher than those used with brass. 
Magnesium causes less tool wear, 
which lowers tool cost and reduces 
machine down time. 


It is often possible to reduce part costs 
because of the low power consumption, 
the high feeds and speeds and the ex- 
cellent surface finishes that result from 
using magnesium. The light weight of 
the metal exerts less wear on spindles, 
belts and motors, especially where 
quick changes of speed are involved. 


MACHINING MAGNESIUM, a 60-page handbook, discusses all methods of 
eis machining mentioned above. Also includes tables on speed, feed and 
== depths of cut, basic information on magnesium properties, tool design and 
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safe procedures. For your copy, contact the nearest Dow office or write THE 
DOW CHEMICAL COMPANY, Midland, Michigan, Department MA 1453J. 


YOU CAN DEPEND ON 
Visit us at the DESIGN ENGINEERING SHOW, Chicago, April 14-17— Booth 614 


TAPPING AND THREADING. Threads 
which are not held to close tolerances 
may be tapped in magnesium alloys 
with standard taps. Threads may be 
chased in magnesium alloys at the rate 
of 1,000 feet per minute. 


GRINDING AND POLISHING. Finish grind- 
ing of magnesium is often unnecessary 
inasmuch as finishing cuts give ex- 
tremely accurate and smooth surfaces. 
Rough grinding, however, is widely 
used in foundry clean-up and for re- 
moving flash from die castings and 
forgings. 


Polished surfaces of any desired quality 
are easy to obtain on magnesium. Sur- 
face irregularities are removed readily 
by polishing operations. High lustre 
surfaces on articles to be plated or used 
for decorative purposes can be pro- 
duced by buffing. 


In all other machining operations, such 
as shaping and planing, reaming, coun- 
terboring and filing, the advantages of 
magnesium also pay off in terms of 
faster production, lower costs and less 
tool wear. Thousands of metalworking 
shops are efficiently and safely working 
with magnesium every day. Why not 
consider magnesium for the products 
or parts youre working with now? 








RELATIVE 
METAL POWER REQUIREMENT 
CUOCTID ig cits eet tec te 1.0 
cast aluminum ............. 1.8 
BOD 0's Ve NTA ETS ba TER 2.3 
ee eee oe eee 3.5 
rolled aluminum ........... 5.0 
ee SO 6 OES NN Vs a SS 6.3 





RELATIVE POWER required to machine dif- 
ferent metals under the same conditions is 
shown by this comparison (1.0 = lowest 
power required). 


For more information, turn to Reader Service card, circle No. 519 
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Available Now!! 
Reprints of 


MATERIALS IN DESIGN ENGINEERING 
MANUALS 


Because of the great demand for the well-known Manuals that are 
widely used for reference purposes; MATERIALS IN DESIGN 
ENGINEERING Manuals have been reprinted for your use. These 
outstanding 16- to 32-page articles provide you with complete and 
useful information on the properties, characteristics and uses of 
engineering materials and finishes. 


The price is right! Only 35¢ for each reprint. On quantity orders, 
discounts are offered. To obtain your copies, indicate in the handy 
coupon below the Manuals you want. Orders will be filled as long 
as the supply lasts. 


Would you prefer receiving these valuable Manual reprints auto- 
matically each month in the future? If you are a subscriber to 
MATERIALS IN DESIGN ENGINEERING, then avail yourself 
of an additional service offered by our Reader Service Department. 
Let us add your name to our mailing list, and you will receive the 
next 12 Manual reprints, one each month, for the reasonable price 
of $4.00 per year. Just fill out the coupon below and mail it to: 


Reader Service Department 
MATERIALS IN DESIGN ENGINEERING 
430 Park Avenue 
New York 22, New York 


VY Quantity VY Quantity 
....Wrought Phosphor Bronzes ...Electroplated Coatings 
...Carbon and Low Alloy Steel Castings ..Materials for Nuclear Power Reactors— 


...Carburizing of Steels 
....Malleable Iron Castings 
....Welding the Stainless Steels 
.... Engineering Coppers 
.... High-Strength, Low-Alloy Steels 
....Close Tolerance Castings 
....Clad and Precoated Metals 
....Wrought Non-Leaded Brasses 
.... Silicones—Properties & Uses 
...Short Run Press Formed Parts 
....Finishes for Plastics 
.... How to Select a Wrought Stee! 
....[mpact Extruded Parts 
.... Finishes for Metal Products 

..Nodular or Ductile Cast Irons 
vs \aauei po a 4 

bas uminum Alloys 
....Pressure Sensitive Tapes 

..Foam Plastics 


PRICE 50c 

....Materials for Electrical Contacts 
....Gray lron ye 
....How to Select and Specify Glass 
.... Nickel Silvers 
....Hard Coatings and Surfaces 
.... Selecting Plastics Laminates 
....Hot Forged Parts 
.... Solid Electrical Insulation Materials 
....Pluerocarbon Plastics 

..Magnesium and Its Alloys 
....Conversion Coatings for Metals 
... Synthetic Rubbers 

.. Titanium 
....Materials for Gears 
...Mechanical Tubing 

... Joining & Fastening Plastics 
....Aluminum Alloy Castings 

... Thermal Insulation Materials 





I. «cin xine > Ghote pandas?’ ote Vener 494 007009000044 sbus sees esos eT eee eee eT eTT er 

COTIORY. 6 icine cscs osccccs ip ealewebe de JEUUETE sec ccccccecccc sees Suceeeseeseesesecsccctonssceesccses 
I hin ces db doen ses eens 600sesanebakeeddelsodedseceseeeeeesesee na thEMNRONE  GBASSb02s cocccceecese 
BD aivlsbs obesabecscesvenseeues Nene shaedereeenean Zone ....+.+. eT TTT ee 


Yes, I am a subscriber to MATERIALS IN DESIGN ENGI- 
NEERING and would like to be put on your mailing list to receive 
each future Manual, when reprinted. Please start with the 
cs Spee CPR issue. Upon receipt of your invoice, I will pay 
$4.00 for a year’s supply. 
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num, copper alloy, tungsten, nicke| 
alloy and stainless steel welding rods 
and electrodes. The brand names of 
61 companies and 12 AWS-ASTM 
specifications are included. Two jp. 
dexes list brands as well as manv. 
facturers’ names. 


Vacuum treating PRACTICAL Vacv- 
UM TREATING OF NONFERROUS MELTs 
AT THE U. S. NAVAL GUN Factory. 
V. De Pierre, U. S. Naval Gun Fac. 
tory. May ’56. 26 pp. Available from 
Office of Technical Services, Dept, of 
Commerce, Wash. 25, D. C. Price 756 
(PB 131090) 

Describes two vacuum treating 
production units that are said to im- 
prove the soundness and mechanical 
properties of nonferrous sand cast- 
ings and forgings. One can vacuum 
treat up to 200 Ib of aluminum or 
600 Ib of bronze; the other can treat 
up to 600 Ib of aluminum and 1800 Ib 
of bronze. Outlines advantages, limi- 
tations and uses of the two pro- 
cedures. 


Strength of steel STRENGTH AND 
DUCTILITY OF BAINITIC STEELS. D. H. 
Desy, J. O. Brittain and M. Gen- 
samer, Columbia University. Aug 
57. 32 pp. Available from National 
Advisory Committee for Aeronautics, 
1512 H St. NW, Wash. 25, D. C. 
(TN 3989) 

Study of factors believed to affect 
the strength and ductility of bainitic 
steels, including mean ferrite path 
and degree of internal strain. Seven 
heats of carbon-molybdenum and two 
heats of carbon steel were trans- 
formed isothermally to bainite at 
various temperatures and _ tested. 
Transition temperatures of the bain- 
ite fell between —110 and —260 F and 
did not vary regularly with hardness, 
carbon or alloy content or mean fer- 
rite path. 


Fluorine polymers INVESTIGATION 
OF CONDENSATION TYPE ELASTOMERS. 
G. C. Schweiker, B. S. Marks, R. R. 
White and R. N. Deleo, Hooker 
Electrochemical Co. May ’57. 55 pp. 
Available from Office of Technical 
Services, Dept. of Commerce, Wash. 
25, D. C. Price $1.50 (PB 131178) 

Compounding studies of an elasto- 
mer based on a fluorine-containing 
polyester. Data indicate that in 
creasing fluorine content decreases 
the polymer’s solubility in commof 
solvents. The data also show that 
the molecular position of the fluorine 
affects brittle temperatures. 
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by H. R. Clauser, Editor 


After the Ball Is Over 


We keep getting calls from people who are 
making surveys on present and potential uses for 
titanium. It is no secret that the initial burst 
of enthusiasm for the “Cinderella metal’”’ has now 
faded and an earnest search for its best fields of 
application is now under way. Dr. A. B. Kinzel, 
vice president for research of Union Carbide 
Corp. and new president of AIME, recently char- 
acterized the present predicament of titanium in 
this way: “The time is ten past midnight. 
Cinderella has left the ball after her spectacular 


debut. She’s wretched again—and it may take 
a few years for the prince to catch up with her.” 


Jumboizing 


We have heard much the last few years about 
the trend to miniaturization in design. But there 
are many parts and products in which jumbo- 
izing is the trend—for example, construction 
equipment, particle accelerators, telescopes and 
the chemise styles the ladies are now wearing. 
Also we read recently that a shipbuilding con- 
cern was jumboizing tankers by slicing them in 
half and adding a center section. Then, there are 
still other products in which both trends are com- 
bined. Take autos for instance. Their exteriors 
are being jumboized while their interiors are 
being miniaturized. 


Space Cans 


Modern living has conditioned most of us to 
accepting and even liking canned foods. Now it 
looks as though the Space Age, which is already 
here, will condition us to eating the cans as well. 
Since every ounce of material taken on a space 
flight must be useful, Albert Olevitch of the Air 
Materials Lab, Wright Air Development Center, 
predicts that packages in which food and other 
supplies will be carried for space travel will prob- 
ably be made of vitamin-containing chemical 
films. After use, the containers will be eaten or 
used as plant food or converted into useful gases. 


Instant Plastics 


Of course, the unusual problems of space 
travel, space platforms, and stations on the moon 
will require many other new materials. For ex- 
ample, there is the problem of transporting 
bulky, conventional structural materials over vast 
distances. Perhaps we already have a partial 
solution to this particular problem in our plastics 
foams. The basic resins, unfoamed, could be 
shipped to the space station where they would be 
foamed-in-place as needed. 


Science for What? 


Dr. Robert F. Mehl, director of Metals Re- 
search, Carnegie Tech, in a recent talk pointed 
out the “curious dualism” of basic research. It is 
at once “the pursuit of knowledge for the sake of 
knowledge alone ... and one of the most useful 
[activities] to the ordinary needs of man.” In a 
way it is a sad commentary on our modern cul- 
ture that these positive values of science are 
being largely forgotten. Instead, the principal 
motivation behind the revival of interest in sci- 
ence (and education also) has been fear and the 
realization that science and knowledge have be- 
come tools for power in the struggle for national 
survival. 
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